CIHM 
Microfiche 
Series 
(Monographs) 


ICMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Institute  for  Historical  Mict  oductions  /  institut  canadien  de  microreproductions  historiques 


I 


Technical  and  Bibliographic  Notes  /  Notes  techniques  et  bibliographiques 


The  Institute  has  attempted  to  obtain  the  best  original 
copy  available  for  filming.  Features  of  this  copy  which 
may  be  bibliographically  unique,  which  may  alter  any  of 
the  images  in  the  reproduction,  or  which  may 
s:gnifica;'tly  change  the  usual  method  of  filming  are 
checked  below 

□    Coloured  covers  / 
Couverture  de  couleur 

□    Covers  damged  / 
Couverture  endommagee 

□    Covers  restored  and/or  laminated  / 
Couverture  restauree  et/ou  pelliculee 

I I    Cover  title  missing  /  Le  titre  de  couverture  manque 

I I    Coloured  maps  /  Cartes  geographiques  en  couleur 

□    Coloured  ink  (i.e.  other  than  blue  or  black)  / 
Encre  de  couleur  (i.e.  autre  que  bleue  ou  noire) 

□    Coloured  plates  and/or  illustrations/ 
Planches  et/ou  illustrations  en  couleur 

□    Bound  with  other  material  / 
Relie  avec  d'autres  documents 


available  / 
on  disponible 


□    Only  edition 
Seule  editioi 


j      [    Tight  binding  may  cause  shadows  or  distortion  along 
^ — I    interior  margin  /  La  reliure  serree  peut  causer  de 


u 


I'ombre  ou  de  la  distorsion  le  long  de  la  marge 
interieure. 

Blank  leaves  added  during  restorations  may  appear 
within  the  text.  Whenever  possible,  these  have  been 
omitted  from  filming  /  II  se  peut  que  certames  pages 
blanches  ajoutees  lors  d'une  restauration 
appa, dissent  dans  le  texte,  mais,  lorsque  cela  etait 
possible,  ces  pages  n'ont  pas  ete  filmces. 


I       I    Additional  comments  / 

I 1    Commentaires  supplementaires: 


This  item  i;  'ilmed  at  the  reduction  ratio  checked  below  / 

Ce  documerii    -^t  filme  au  taux  de  reduction  indique  ci-dessous. 


L'Institut  a  microfilme  le  meilleur  exemplaire  qu'il  lui  a 
ete  possible  de  se  procurer.  Les  details  de  cet  exem- 
plaire qui  sont  peut-etre  uniques  du  point  de  vue  bibli- 
ographique,  qui  peuvent  modifier  une  image  reproduite, 
ou  qui  peuvent  exiger  une  modification  dans  la  metho- 
rie  normale  de  fiimage  sont  indiques  ci-dessous. 

[ j    Coloured  pages  /  Pages  de  couleur 

I '    Pages  damaged/ Pages  endommagees 


Pages  restored  and/or  laminated  / 
Pages  restaurees  et/ou  pelliculees 

Pages  discoloured,  stained  or  foxed  / 
Pages  decolorees,  tachetees  ou  piquees 


I I    Pages  detached  /  Pages  detachees 

I  ■/[    Showthrough /Transparence 

□    Quality  of  print  varies  / 
Qualite  inegale  de  I'impression 


D 
D 


Includes  supplementary  material  / 
Comprend  du  materiel  supplementaire 

Pages  wholly  or  partially  obscured  by  errata  slips, 
tissues,  etc.,  have  been  refilmed  to  ensure  the  best 
possible  image  /  Les  pages  totalement  ou 
partiellement  obscurcies  par  un  feuillet  d'errata,  une 
pelure,  etc.,  ont  ete  filmees  a  nouveau  de  fagon  a 
cbtenir  la  meilleure  image  possible. 

I       j    Opposing  pages  with  varying  colouration  or 

' '    discolourations  are  filmed  twice  to  ensure  the  best 

possible  image  /  Les  pages  s'opposant  ayant  des 
colorations  variables  ou  des  decolorations  sont 
filmees  deux  fois  afin  d'obtenir  la  meilleure  image 
possible. 


10x 

14x 

ie 

22x 

26x 

30x 

12x 

16x 

20x 

24x 

?fi» 

•?9y 

iU 


The  copy  filmed  here  has  been  reproduced  thanks 
to  the  generosity  of: 

National    Library  of  Canada 


The  images  appearing  here  are  the  best  quality 
possible  considering  the  condition  and  legibility 
of  the  original  copy  and  in  keeping  with  the 
filming  contract  specifications. 


Original  copies  in  printed  paper  covers  are  filmed 
beginning  with  the  front  cover  and  ending  on 
the  last  page  with  a  pr  n'ed  or  illustrated  impres- 
sion, or  the  back  cover  when  appropriate.  All 
other  original  copies  are  fin    id  beginning  on  the 
first  page  with  a  printer        i.    .dtrated  impres- 
sion, and  ending  on  the  last  page  with  ii  printed 
or  illustrated  impression. 


The  last  recorded  frame  on  each  microfiche 
shall  contain  the  symbol  — ^  (meaning  "CON- 
TINUED"), or  the  symbol  V  (meaning  "END"), 
whichever  applies. 

Maps,  plates,  charts,  etc.,  may  be  filmed  at 
different  reduction  ratios.  Those  too  large  to  be 
entirely  included  in  one  exposure  are  filmed 
beginning  in  the  upper  left  hand  corner,  left  to 
right  and  top  to  bottom    as  many  frames  as 
required.  The  following  diagrams  illustrate  the 
method: 


L'exemplaJre  film*  fut  reproduit  grace  i  la 
gAn^rosit*  de: 

Bibliotheque  nationale  du  Canada 


Les  images  suivantes  ont  At*  reprodultes  avec  le 
plus  grand  soJn.  compte  tenu  de  la  condition  et 
de  la  nertet*  de  I'exemplaire  film*,  et  en 
conformit*  aver  les  conditions  du  contrat  de 
fiimaga. 

Les  exemplaires  originaux  dont  la  couverture  en 
papier  est  imprim*e  sont  film*s  en  commencant 
par  le  premier  plat  et  en  terminant  soit  oar  la 
derniAre  page  qui  compone  une  empreinte 
d'impression  ou  d'illustration.  soit  par  le  second 
plat,  selon  le  cas.  Tous  les  autres  exemplaires 
originaux  sont  film*s  en  commenpant  par  la 
premiAre  pago  qui  comporte  une  empreinte 
d'impression  ou  d'illustration  et  en  terminant  par 
la  derniAre  page  qui  comporte  une  telle 
empreinte. 

Un  dea  symboles  suivants  apparaitra  sur  la 
derniAre  image  de  cheque  microfiche,  selon  le 
cas:  le  symbole  — ^  signifie  "A  SUIVRE",  le 
symbole  V  signifie   "FIN  ". 

Les  cartes,  planches,  tableaux,  etc.,  peuvent  etre 
filmAs  A  des  taux  de  reduction  diffArents. 
Lorsque  le  document  est  trop  grand  pour  etre 
reproduit  en  un  seul  clichA,  il  est  filmA  i  partir 
da  Tangle  supArieur  gauche,  de  gauche  A  droite, 
et  de  haut  en  bas,  en  prenant  le  nombre 
dimages  nAcessaire.  Les  diagrammes  suivants 
illustrent  la  mAthode. 


2  3 

+ i 

5  6 


MICROCOPY    RESOIUIION    TEST    CHART 

ANSI  and  ISO  TEST  CHART  No    2 


1.0 


I.I 


Im     ill  ^-^ 

'       llili  2.0 


1.8 


1.25 


^       APPLIED    IM/IGE':      Inn 


•*609       U^ 


■?3*SBSK^>v:  :<■<■  ■■■■  :■■— , 


«:;j|iiii^ 


^^ 


^'5»!:i«1 


CAMBRIDGE    PUBLIC    HEALTH    SERIES 


LNHKK     rill.    I.DI  IdRSIIII'    (>| 
G.   S.   Graham-Smith,    M.D.   and        J.   E.    Purvis,   M.A. 


rniversity  l.iiturn  m  Hy-icnc  .in.l 
StcTc'aiy  lo  ilu'  ,sub  sv  iidiiatv  tor 
Tropical  Mediiiiic 


rniversity     Lecturer     in     C'lifmistry 
anil    I'liysics    in    tlioir    application 
to   llNfjiinc  ami  Preventive   Moli 
cine,    ami    Secretary    to    the    M.ile 
Mcilicine   Syndicate 


IHK 
CAUSES    OF    TLBKRCULOSIS 


CAMr.klDi.K    L'\l\  i:i'.sri  N     I'KKSS 

I      1.   ('I..\^',   Mana(;m< 

ttoiiDoii.    I  I  Til  l;   l.ANK,   K.i:. 

ti-nnihiiigl).    100  lKINri;s  STUKKT 


loirton:    M     k.  l.K\V\<i  AND  c<)..  I.ii...  ij6  r.ilWEK  STRKKl',  W.C. 

■.onDcin:    Wll  I  I  \\l    W  KsI.EV  ANR  SON,  :rS  E>..SKX  SIRKKT.  ^TRANl) 

pioj  lOoiii    i;.   I'    MINAMS  --nNs 

Homliiiu.  vi"al(ulln  .inn  iH.mr.i',     M  XCMII-I.AN   AMi   CO.,   Lti.. 

rotonlo:   J.    M.    KKNI    ANIi  SONS.    I.ii.. 

JTokpo:    rilK   MAKrZKN.KAl'.l'SHIKIKAIMIA 


.-///  >ii;li/s  rtserviil 


,^,^L 


^ 


THK 


CAUSES  OF  TUBERCULOSIS 

TOi.l.WU.R    WITH    SOMl',    ACCOrX  jj-  (jyi,J   j 
rHI'.    I'UIA  AI.IACI'.    AM)    1)1^1  KIIU' I^isi*,,,, 
()!     TUl      DIMAsl  '^^^^ 

C. 


BY 


LOUIS   fOHHI'.II",   Ml).,   K.k.c.s. 

rni\ir^)i\    1. 11  nil- 1    III    l'.itlHiliii;v,    (.  .iriil>rul:;c 


It    the    Univcr^itv    I^rcte   Lrtii     •! 


170118 


IDITOK 


IMv'l.    A*  I. 


\  \i<'\v  III  thr  ituTi-asinK  iin|»ii  t.ui' 
li\:;ii  n.    .iiid  tlio  rcfo'^iiitii  m  li\   di 


■    n|     till'     -Ill(l\'   "t     |Hilllic 

t'i| ,   t('a<  luTs,  .ulmiiiis- 


1.1  •<  i:  ^  ,1111 1  iiiiiiihcr-i  of  Piililic    Hr.illli  .iml  I  Ivi^iciic  ('(immitti'i'S 

ilikr  that  till'  Stilus  f^upiili  niust  rest,  in  [Mrt  at  K'ast,  upon  a 

h  ntilK   lia^N    til.   Syndics  of  the  Tambridge  University  Press 


.i\  ■    (III  iditl  til  ])iil)lisl)  a  -MTir^  <i 

ui'Mi^  Mihiccts  (iiiuii<ti(l  uitli   I'liMi'    Hiiltl 


f  voliiiiics  (Iciliiif   with   til 


I  llr   jiMok^    UK  haled    ill    1 1 


1' 


lit     111    ,1    INcllll    .llld 


h.iiidv  tiinn   thr   kniiwi.-dL;.'  iicw    .i\  ,iil,il)!r   jii   in,iii\-  In, inches 
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adiiiiiii^tralion.  rhi\-  iiuhid<-  tin  l.itest  scientilK  and  piartieal 
inlomialioii  ulteird  in  a  inaniitr  whirh  is  not  too  technical. 
Th.    l)il)liiif,'rai)hiis  coiit,iin  nlcrciui's  to  the  literature  of  each 
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th 
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muni- 


cipal entj:ineer>  and  .in  hiti'c  t-,  to  niedica 
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icer>  ot  he.ilth  aiK 


^anitarv  inspectors  and  to  ti  .u  hers  and  adnnnistrators. 

Man\-  of  the  volumes  will  contain   material  wliiih  will  b 


suj;).^esti\e  and  instructi\e  to  members  ot   Public  Healtl 


1  anil 
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y!,'iene  (  oimnittee-;:    .and  it  is  intended  that  they  shal 


to  intluence  the  lart,'e  bodv  of  ediic.ited  and  intelligent  publi 
opinion   interested   in    the   jirobjiins  of  public   health. 
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"T^llIS  book  i^  addrc-sod  inaiiilv  to  those  wlio  arc  intrvestcd 
1       in  th«stanii)iii!4(iut  of  tulHiculosi-.    It  makes  no  attempt 
to  deal  witli   tlie  di>ra-e    troui    it~    clinical  aspect  which  has 
already  been  treated  ahundantlv  bv  nianv  eminent  writers. 

The  oMtlook  of  the  author  has  b(>en  that  of  the  expen- 
nxiital  iiathoiofji>t,  and  it  is  from  this  jioint  of  view  mainh' 
that  the  jMoblem  lia>  been  approached.  This  ontlook,  thoui,'li 
it  limits  the  lield,  has  the  compensatinR  advantage  that  it 
o|)ens  uj)  that  a>pect  of  it  which  i~,  perhap>,  the  least  familiar. 
It  is  lioped  that  the  book  will  mei  t  a  demand  for  informa- 
tion on  in.nu'  (xiint-  about  which  the  author  is  IreipuMitly 
(luotioned.  i'"or,  though  notabli  ad\anc',>  have  been  made 
since  the  subject  of  the  relation  of  animal  to  human  tubercu- 
losis was  lirst  brought  pronunentlv  forward  by  Koch's  adver>e 
pronoiuicement  at  the  London  roni.;ress  in  iqoi,  the  researches 
which  ha\e  led  to  tlie-e  advances  are,  for  the  most  part,  bnri.'d 
in  Blue  l^ooks  or  hidden  m  other  (ilhcial  ]iublication>.  It  is, 
indeed,  one  of  the  princiiiai  objects  of  this  book  to  briiif,' 
toLTctlur  in  a  liandv  form  these  researches,  .md  particularly 
those  of  the  late  Koval  Commission  on  Tuberculosis  and  tli:" 
Local  (ii>\crimieiit  Hoard  in  this  (  ouutrx'.  the  I)e]iartmeet  of 
Health  of  the  Citv  of  New  York  and  the  Imperial  Board  of 
Ihalth   ill    P>erlin, 

riie  meater  part  of  the  book  will  be  found  to  deal  with  the 
tubeivlr  bacillus  ,ind  its  varieties,  or  "  tvi^es,"  as  they  are  more 
-eueralh-  called.  It  treats  of  tlu'ir  flistribution,  cultural 
characters  and  coni)>arative  \irid<iice  for  a  number  of  anim.il 
sp. cies.  In  particular  the  sharimess  of  characterization  of 
these  t\pes  and  their  stabilitv  under  conditions  which,  if  auv, 
ini,L;ht  It  supposed  to  conduce  to  moditication,  that  is  t 


ay 
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the  (A-idciicc  of  their  i'\ist(Micc  ;k  fli^tinct  \-arittirs,  is  inquired 
into  at  smile  leii^^tli. 

Su.  h  (|ue-tiniH  iiia\-  .ip]H:iy  f>  s(,iii.  t-  he  nieivlv  (il  aca- 
demic int.Tc.t.  |]ut  it  ,,  M,,t  s.,.  In  realitx  their  .nlutinn  i- 
necessarv  hetmv  a  iiii,  npuiimi  can  1),  hunied  ot  liir  ivhiti\r 
iinpnrtancr  ,,{  the  ditleient  M.nnvs  nt  inl,,  tmn  n;  human 
tnl)eivnln>i-,.  and  thev  piav  a  pr.n  tiea!  ml,  in  tii.'  eanipaii^n 
lor  tile  eradication   dl    tli.    (Iimmm  . 

This  l.nnk  is  ati(hv..-ed.  as  uv  haw  -aid  airead\-,  U,  tho-e 
wiio  are  interested  in  the  staiiii>in,-  .,nt  n\  tuhen  uln>is.  And 
(■onseqnentlv,  it  is  int.'iided  i...tli  t<,r  tiin>e  \vh.,  are  and  th.so 
\vli(,  are  not  nieini)crs  <,!  tlie  in<dical  iin,ie>si<,n.  The  lan.t^nat^e 
has  tliere|,,re  |„en  kept  M.iii.le  and  a>  iree  a.  pnssihie  fnnn 
technical  (lifiicnlties;  at  tlie  sain,-  tini,'  it  ha-~  ^ecnicd  desiralile, 
in  the  interest  nf  those  who  are  lollnwini;,  nr  ain.nt  tn  [e,l(.\v' 
lines  otivsearch  similar  to  those  dealt  wit  ii  here,  to  ,vview  much 
original  wak  in  considerable  (htail.  It  i>  feared  that  this  snr- 
vcy,  e.\tend<>d  as  it  k  over  manv  ixiyi^s.  ma\-  i)rove  tedious; 
and  for  tin-  reason  s,,ni<-  ot  it  has  been  printed  in  sin  dl  type. 
Such  parts  may  !),■  passed  over  without  interferini,'  witii  the 
thread  ot  the  arunni.'iit.  Hut,  imU'erl,  th(>  main  defence  of  a 
detailed  treatment  lie.  ui  the  fact  that  it  should  enable  the 
reader  to  arrive  at  his  ,,\vn  conclusion  ;  and  the  author  is  more 
concerned  that  he  iiia\-  be  held  to  have  presented  the  evidence 
fully,  clearlv,  impartiallv  and  with  criticism  whi,  h  is  just,  than 
that  lu'  should  be  pronounced  to  luuv  d.  alt  willi  tlie  subject 
m  an  agreeable  manner. 

The  earlier  chapters  of  the  book  dcil  witli  the  mai,'nitudo 
of  the  evil  ini])o.  .(i  l,y  the  tubercle  bacillus  upon  mankind, 
and  with  its  ,1-,.  and  -.^.s  distribution  in  town  and  ((umtry' 
The  chan.-.'s  ni  this  distribution,  uhi.  h  !.a\e  been  so  remark- 
able a  feature  of  the  historv  ot  human  tuberculosis  in  th-  last 
half  century,  aiv  de.s,  rib.d,  and  att(  ntio,,  called  particularly 
to  the  Ki-eat  diminution  ol  mortalitx  uhi.  h  has  eccurred  anioni^r 
women  at  certain  p.'.iods,,f  life.  Ihe  cau.se.s  <,f  the  wonderful 
decline  m  the  mortalitv  from  tubucniosis  which  has  occurred 
ni  these,  and  to  onlv  a  lesser  ext.nt  in  all  other,  cl.isses  of  the 
population  is  brieflx   louched  upon  ;   and  evidence  is  assembled 
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(ipc  i>l'  ^i\'inL;  crcdi'iirr  1m  tlic  \'isi(in  wliirli  ha^  alniuh 


:lad(lciii(l  t! 


ic    (•\C 
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■^lilllr   ^n  1 


-  that   at  a  d; 


i\-.   iidt    tiiii   lar 


di-tant.  tlir  Wdild  m,i\-  l)('(iinic'  litl  nt  tin-  iiKuliii>,  nr  at  l''a-t 
that  tiilxTc  lll(>^i^  vliall  lia\c  rcascd  t"  exact  an  cxurliitant 
tlililltr   and   lia\i'   luidnii     irdiucd   tn   the  ■-tatu>  nt   one  nl   tllr 


It-^s  11  inniKin  (li~ia--r 


I  lif  part  |il,i\i'(l  1)\'  i)ri--(uial  (ontauicii  in  \\\r  -pirad  (it  tlir 
disease,  and  tli<  leiatixc  inipi  >rtanii   n\  iudu  idnal  pit  (li>pii>itiiin 


ant 


d  upi-iortnnitN'  tor  infietiiin,  or  a>  \v<'  nia\    sa\'  nf  "-oil  .uid 


seed,"  al)nnt  wliirli  -ncli  eurions  (Initiiat 


ions  of  I  ipinion  iia\'t' 


iicinred  in  the  ]Kist  is  con-idered  in  Chapters  i\'  and  v 


On  tliis  ancient  <'nntr()\(rsv  it 


1S    llopi'C 


1   that   a  new  yioint 


will  lie  fonnd  to  Ikuc  been  lironcjht  to  1 


tear,  nanii 


1\'  the  intlneiK 


of  the  (/udii/ifv  of  haeilh  in  tiie  infertinu  dose.  Tliis,  tlion.^li 
ri'couni/ed.  more  or  le>-  eUarh'.  h\'  certain  wiiter-.  lias,  in  the 
main,  been  stran,i.;el\-  neglected  hitherto,  and  e\itlence  of  an 
experimental  kind  is  lu're  brou.i^ht  forward,  it  is  believed  for 
tlie  first  time,  to  estai)li<h  it>  im])ortance. 

Xext  follows  a  consideration  of  the  portals  thront^h  whicli 
tubercle  bacilli  enter  the  bod\-  most  commonly,  about  whicli 
(jnile    receiith',    ha\  e    prex'ailed    in    hi.^h 


erroneous    opimor» 


places.  The  practical  bearing;  of  this  (jnestion  on  tlu'  di-ci>ion 
whether  pulmonary  dischar!;es  or  contaminati'd  milk  are  most 
to  be  Rtiarded  a;j:iinst  is  sufficient  justification  lor  dealing  with 
this  (]Uesti(in  at  large. 

The  chapters  which  follow  deal  with  the  bacilhi>  it>elf  and 


It-  \arion-  t\pes,   as  a 
which  .ne  a\ailable  fo 


Iready  indicated,   and  with   the  me 
r  their  identilicalion. 


;in^ 


Chapter-   will    to   xxiii   treat    of  tul 


)er(ulosis   in   annnal-. 


The  remarkable  ililferi 


in  liist(}logical  response  to  inwision 


bv  tubercle  bacilli  ])resented  b\' ditfereiit  -pecie>  is  pointed  out 
but   the  chill   interest  i-  de\-oted   to  t\-pes  of  bacilli   louiul  in 
instance-   of    naturallx-   acipiired    1ubenuli-is   in    each   anima' 
-p"  '  ii -.    md    in    the    rel.ati\-e  -u-i cptibilitv  of    that   specie-  t< 
mlection  witn   each  of  the  threi    ty] 

'■Xpeliniellt.        \-  w 


>es  a- 


hown    b\'  artiticia 


ill  be  seen,  it  is  not  alwa\-  the  t\pe  which  i^ 
most   \iruli  lit    tor  a   given   -pechs   that    i.-   risjXiiisible   for   tin 


ma]ont\- 


in-tanccs  m  it  ol  naturall\-  aciiuir 


•dd 


isease. 


N'  aithok's  i>Ki:rAi  i-: 

Human  tn1)(T(iiI(Kis  i^  treated  in  (  liaptrr-  wiv  and  XXV 
Iroin  tlic  same  standjioint,  l)iit  at  gnvitir  lrn,i;lli  a-  it>  ini])()rt- 
ancc  drniand^.  luidi  kind  of  tuhcrciilous  disease  i-  dealt  with 
separately,  and  >|)e(  iai  attention  i-,  f;i\-en  \"  Inim^.  ciiui  erninfj; 
wliicli  so  nianv  prol)lem>  of  inten>t  arise. 

I.astl\',  in  the  conchidinL;  eliapter  is  snniiiian/<  li  tlie  e\  ulenee 
as  to  the  eoni[iarati\e  (h^t^ihlllion  of  the  tiiree  t\pe-.  lit  tnbercle 
l)aeilli  in  \aiioiis  animal  spec  ie^  and  the  part,  it  an\-,  pla\e(l  ii\- 
each  in  the  \-,irious  kinds  of  tuhercnlosis  in  man. 

Siu  h  i^  tile  pio:;i,nnme  of  the  hook.  How  f,\r  the  author 
ha>  ^.uceeeded  in  e;i,,\iiio  jt  „nt  it  niu^t  he  left  to  hi-  critics  to 
)ndf,'e;  he  hini'-elf  is  not  unaware  of  numerou>  -hortcominj^s, 
and  he  would  het;  lus  judLies  to  hear  in  mind  the  ditfieulties  of 
tile  task.  On  one  i>oint  e-peeialK'  he  Would  a-k  indulijence, 
nami'ly  on  the  cla-^itication  of  atvjiical  tubercle  l)acilli.  h'or 
this  the  time  wa-  not  fulh;  ri])e  :  fresh  lact-  wi're  comin,!;  to 
li.L;lit  while  the  hook  wa>  heiim  put  toi^i  tlier.  >o  that  place  lor 
sonu'  of  them  h.i-  had  to  he  f.)und  in  ,in  apjxndix.  This 
circtmistance  wa-  ho\\i'\-(i  not  without  it->  ic  ompen^e  for 
it  con\-e\-e(l  ;i  >t iiiuilatiiiL;  Mii^e  of  th<'  fact  that  one  was 
dealin,L;   with   a  li\uiu  and  dexelojiiiiL;   pmhlem. 

In  conclusion,  the  author  ho])es  that  tlii-  hook  may 
receive  a  welcome  from  tho>e  who  ha\e  at  heart  the  victory 
over  disease.  .\n(l  he  will  feel  that  he  ha>  not  laboured  in  vain 
it  it  should  lead,  in  vniiie  dei^rie,  to  a  more  i^eneral  interest  in 
the  fundamental  problem-  coiicernin.i,'  that  disease  which, 
without  e.\aL;;.:er,ition,  ma\-  be  de-i-ribt d  a-  the  iommone>t, 
most  fatal  and,  i>.  rliap>,  a-  the  siddtst  ot  tho-.  which  oppress 
mankind. 

The  author's  thanks  are  due  to  manv  helpers,  and  especially 
to  Dr  .\.  Stanle\  driftith  and  to  I.ieut.  (  .  I'.  Fox.  whose  inti- 
mate knowli  d^e  of  the  Kej)ort>  of  the  Rowil  rommi^-ioit  Im- 
proved iinahiable. 
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("IIAI'TIIK    1 


nil    iKiiaiK  i;x.\(  ii:i)  isy   iuhi-kc  ii.osis 

///(•  Aiinittil  Mnrlidily.     Us  At^c  mid  Sex  Dsstnhiitiini  mid  the 
c/iiii!^cs  LL'liiili  tlicsc  liavc  intdcri^diic  in  the  lust  /lulf-teiitiirv. 

I'ubciciilosis  is  tlic  t-oiniiKJiiot  ot  all  the  mijiuitant 
diseases  ut  i  i\  ili/rd  JamK.  (  Kn  tI.doo  deaths  wnv  attnliultti 
to  it  in  u,u>  111  Kiif,'lan(l  ami  WaiiN'.  ilii>  nuinbii-  u.is  the 
ici\\(^t  (Acr  iv(nr(l(_'d  ;  yet  it  accuiiiUcd  lor  inorr  than  one  death 
in  r\erv  tell,  and  wa^  in  liie  ]iiii])(irtiiiii  nl  1454  to  every  miihon 
persons  li\inj^'. 

I.artje  as  is  thi-  iiiorlaiitv  at  lioiiie,  in  nearly  all  otlier 
'ountrus  it  Is  larger  >till  ;  and  in  -onie  much  lar;,'er.  In 
Scotland  the  death-rate  Iroiii  tuhereulosis  is  a  little  hif^dier  thau 
in  ICn,!;laii(l  and  Wales,  and  111  Ireland  half  as  In^^di  ayain-. 
In  Prussia,  in  1910,  it  was  1510  per  million  ;  in  Austria  2SS0  ; 
and  in  Huni^'ary  J480.  In  the  Balkan  Peninsula  tuberculosis 
i>  extremely  rite^  In  Paris  t(X)  it  is  a  .ecjuent  cause  of  death ; 
and  in  a  report  of  the  Pivfet  do  la  Seine,  -ome  few  years  ago, 
It  was  stated  that  one  person  in  every  four  who  died  there  was 
Certified  to  ha\i'  died  of  tuberculosis.. 

lieli^ium,  alone  of  all  countries  of  Europe,  has  a  death-rate 
fro.n  pulmonary  tubercul(jsis  lower  than  that  in  England  and 
W.iles- -anti  the  ditferenre  is  inronsitlerable ;  and  a  review 
of  ali  the  countries  of  the  world  for  which  hgures  arc  available 
shows  that  only  in  New  Zealand,  Australia,  and  Ontario  is  the 

'  7irJ  /.'</>.  Rig.  Gin.  Uni^Uind  and  WaUs  (mio),  p.  Iv.  The  actual 
niimbfr  was  51,  ^i?.  In  nn  i  tlie  deaths  from  tulxTCul.isis  of  all  kinds  were 
slightly  more  numerous,  ana  nuiiibcrcd  .ij.uo. 

-  2150  per  milli(ni  in  1912. 

^  In  Servia.  for  example,  in  i.jio  the  death-rate  from  pulmonary 
tuberculosis  was  34  j;  per  million. 


iiii    iKiiuii    i.\Aiiiii  i;v   n  lu.iai  u>>i.> 
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iiiiiit.ilit\-   licni   till-  (.iii-c  -iil)-.l.iiili.ill\-   |i— ^  til. Ill   it    i-  III   till- 

CUllllll  \  '. 

lillt    I  l|iiU:Ji   till     milillu  I    (.|    <li',ith>   I  t  I  t  lilt  il    111   lie  I  ,111-1  1 1   1)\ 

tubfifiilosi^  i>  lai>;rit  j)rt»l).il)lv  l.ilN  >liiii  I  i.j  tli<- li  mli  ;  tm  tiaic 
is  rca^nn  til  tlllIl^■.  tli.it  a  (,'0(1(1  iii,iii\'  (K  at  11-  wlm  ii  .m  n  .ilK'  iltic 
tn  that  I  aii-c  bcroiiK--  iiichulcd  in  hiniu  luti-,  jiih  iiiiinni.i,  m 
some  otluT  (atcgory.  I'l'ith  to  himii  Inli-  .iiul  inu  uiiinma  aic 
a»if,'incl  each  yiar  aliiiot  a>  ir.aiu'  il(ath>  a>  to  jmliiioiiaiy 
tiibri(  ulo-is  it>(.lf ;  and  th<i(.  i-  cun-icK  rablf  uiicti  taiiily  a-i  to 
the  itioliit^y  1,1  hrmic  liiti--,  and  ol  -nine  kiiuU  ol  jnuumniiia 
al-o.  It  -( ( 111-  iimI  iinliki  1\'  till  11  that,  in  early  lite,  a  Ljood  iiiaiiv 
cas(.'s  (il  juiliiKiii.iiy  tiilx  II  iiln-i-  t:et  n  tiiiiuil  under  the  latter, 
and  still  niiJie,  tiiW.ml-  the  i ml  nl  l^e,  under  tin  Inrnier 
heading^,  it  has  (\eii  been  -iiL;L;i>teil  th.ii  the  dinininiinii  n| 
the  mortality  Irniii  plithi-i-  toward-  the  latter  end  nt  hie 
wliieli    apiKMi-    111   liiii    III  old-    I-   iiiit    a    real   one.   and   would 

dl-a|ilie.ll      ll     ,lll     death-     Itom      -elllle      |)lltlll-l-    Were     lonelily 

rejioittd;    and   that    the  le-i-leied   nioitahtv   !iom   th.it   i  aii-e 

'  1Ir>  (k-.itli  rates  per  iiiillum  trmn  iniliiiuri.iry  tiibiTi.ulij-i:>  (wlucli  arc 
prol)al)ly  more  relialile  tliaii  thono  fur  .ill  kiniK  nl  l\il)ernilnsis)  were,  in  I910 
(unles.s  otherwise  stated),  .is  |...11.)\\3  in  snim.  (,(  the  priiKiji.il  n.untries  f.,r 
which  statistics  are  available. 


France 
Irel.ind 
Germany 
Lienm.irk 
Nether  LiiKl- 
Italy 
Scotl.uul 

England  anil  W.ik 
liclgtum 
Ontario 
Australia 
New  Zealand 


171'!      (1".M  liidiiii;  .11  lite  niiii.irs  lubeii  iib.>is) 

1421 

1201      (iciij.      I'riiKip.d    lilies   only) 

11  S.J 

11;,      ( liK  hidim,'   nener.ll    tliberi'lllnsis) 

11(2     I  l-M  Uulini;  .Hiite  imli.irv  tuberculosis) 

1015 

972 

032     (toil) 


s.s: 


(Calculated  (rom  tif.'ures  t^nun  111  tlm  j^lli  l<i[>.}t  of  the  Registrar  Geiieial 
for  England  and  WaU.^  (i<Ml),  pp,  105  et  se,/.) 

Tliesc  are  crude  doatli-rates,  uncorrected  for  se.\  and  aye  constitution  ol 
popul.ition,   and   .-.re   therefore   onlv    rouyldy   inmpar.ible   with   one   .iimthi  1. 

See  also  -i,ril  Rep.  (li)io),  p.  xcviu. 

*  It  was  obs^ervcd  in  Sliettield,  when  compulsory  notiticatn'ii  w.i-  iiur,.- 
duced,  tliat  some  of  tliuse  who  h-\d  been  notified  as  sullering  from  puhiionary 
tuberculosis  came  in  the  end  to  lie  certihed  as  liaving  died  of  some  otlier  cause. 
.Matthew  Hay  also  lias  called  attention  ti  the  confusion  of  oronchitis  and 
jihthisis  m  .\berdeen  (see  footnote  on  p.  I  jl. 
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woiilil  :iuii  111!  ic.iM'  iil;IiI  up  In  il:c  (  nd  i>\  [\[v,  a-,  it  dor-  in  .\<  w 

Vnlk'. 


I       .\i;i     Ih'.lrtliiiluni    I'j    the    Mntlalifv  Ji  <iii    J  iihi-r,  iilosis. 

Ill    "'III     tn    .l|ili|i(  l.ltr     tully     tllc    iiiilliilllli      lllipollaiK  (.■    ol 

till)'  H  iil'.^i-,  i(.  till  ( (.niiiiiinit\-,  uiif  imi-t  kimu  at  uliat  piTUMi 
111  lili'  tlir  ilratli^  lall  till!  kr-t  ,  liir  It  I-  iilnioii^  llial  ili-^eases 
uliii  ii  (li  -^tioy  iiitaiu>  OH  tlic  tliii^iiiild  <<l  lilc,  a^,  Im  rxampio, 
nica^lr^  .111(1  wliiinpm;^  >  <)ii;,'li,  and  oflu  i>  wlucli,  like  camxr, 
iaii\'ntt  Im  till  111(1,1  jLiit  tliii,!,'  wliM-  work  i^  lu-aily  duiK-. 
ail'  1)1  lr>>  I  nn-,ti|uriKf  to  tlif  u\'ll-lKUif^  ot  till:  >tatr  tiiaii  -111  h 
a-  iriiioM'  till-  yoiiiii^'  adult  (attn  iiiiicli  ixiii'iiditurr  ol  labour 
and  iiioiU'V  iia>  l)i'iii  iiinnH'd  in  In-  iiiit)niii;in,i,')  and  many  ot 
tiio-c  who  all-  ill  till-  tiiil  tide  o|  tiii-ii  artuily  and  upon  wiioni, 
vrvy  oltiii,  I  liildn-n  and  wlr  or  iiu>l)aiid  an-  drpi-ndi-nt.  And 
tulx  iruio-i>  doi-s  ju-t  till-  ;  loi  tiioin,'ii  it  n  tiiu-  that  tiir  disi-aM- 
1-  iiion-  latal  in  iiilam  y  tiian  at  any  otlu  r  pt-iiod  ot  iili-,  yi  i  tin- 
gn-at  bulk  ol  its  mortality  lall>  in  middh-  iiti--. 

At  till'  pix-si-nt  day,  in  l-IiiLjland  and  \\aK->.  the  incidL-iicc 
ot  till-  tuiu-u  iilo-i:.  mortality  on  the  dillL-n-nt  periods  oi  lilu  is 
Us  loi  low.-  : 

liifdiny.  As  alit-ady  iiu-ntiomd,  tubL-rcuio>is  is  more  fata! 
Ill  iiilaiuy  Ml. Ill  at  any  otiier  time  ol  lile,  and  most  ol  ail  m  the 
latter  part  oi  tin-  tust  year.  In  kjii  the  di-.itii>  Iroiii  tlr-  eausu 
in  tile  lust  year  lormed  ()j  per  cent,  of  the  total  lor  the  whole 
ot  hie  ;  those  in  the  semnd  ye.ir  5  per  rent.,  and  those  in  tlie 
lir-t  live  years  taken  togetiier  K)-;  pi-r  ci-iit. 

liii-  distribution  ol  this  mortality  thruughuut  these  live 
year.,  1-  >ho\vn  in  the  following  table,  from  which  it:  will  be  seen 
liow  ,yii-,iliy  It  is  concentrated  into  the  t.S  months  whicli 
iinnu-dKitciy  succeed  the  lir^t  iudf-year  ol  lite. 

'  IV  (,lnvt-r  I.>-uii,  ■lu.iicil  by  \i-«>li(iln.c  in  l/u  I'nr'-iition  ■•]  luhtrriil  .,i, 
..II  i-.  J4. 

-  M.iri-  lli.in  onL--li.ill  ut  .ill  thu  ilt-.iths  ascnU-.l  t.i  lubi-ivulo^H  l.ill  liftunu 
tilt-  twt-nut-th  .iiid  the  lilliL-th  year  ot  age. 

Thi;  deaths  in  luii  wt-ru  actually  as  toilows; 

Ayes    0-3      j~2(j      ju-jo      504- 
S877      tiliA      27;.{l'5     .^i/oo 
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THE    TKim'TI-;    KX.\(Ti:U   BY   TUBHKCILOSIS 


[CH. 


Diagram  I.  The  Imidcmc  vf  the  Mortality  from  Tiihcrciih'sis  of 
all  kinds  and  fioiii  Pulmonary  Tnbcrcidosis  at  Different 
Perinds  of  Life,  as  shohii  hv  the  )neaii  annual  nmrtality 
per  million  persons  living  at  each  age  period  in  Lngland 
and  ]\'ales,  during  the  deeade  1901-10. 


Per  Million 
3000r  - 


2000 


1000 


ages  6-  5   10  15-20-25-      35-      45-      55-      65-      75-      85- 


.1//  Kinds  of  Tuberculosis. 

Ages      o-      3-     10-    15-     20-     2f,-     35-     45-     35-     "5-    75-  '"^j-  All  .igts 

Males  a;  d 

Females   2.'-'<3  O07  5S0  1125  1570  i>'ij2  2150  2103  183.S  1240  002  2S0       1053 


Pnlmnnarv  'TuherLulosis  only  {shaded  columns). 

Mules  and 

Females   327    K16  283    873    1370  1708  i.j,H3  ^004  1073  10^5  477   iSo       ii<>i 

(Calculated  /ror'.  the  figures  published  in  tlie  Annu.il  Reports  of  the 
Registrar  Genera!,  .vith  the  aid  of  a  tal  'e  giving  the  miMn  annual  population 
both  male  and  female  at  various  age  periods,  kindly  supplied  by  him  for  the 
purpose.) 


ITS   INCIDENC  !■■    AT    UIITKKIiXT    TKRIODS   OF    LirE 


Tabi  i:  I.     Xioiilur  af  Deaths  at  Different  Afic  Periods 
ill  F.ai'lv  Life.     i')ii. 


I'ulmnnnrv 
Tuberculosis  * 

All  other  kinds 

Tot.il  (,ill  kin.l-) 


Months  Years 

o-i   1-3  3-f'  (y-ii    o-i      1-2     2-3    3-4  4-T 
S      If)     63     2I>>     30(1     35'i     i(»S    t3S    123 


Tot.il       Total 
uniU'r  5  all  a^os 


33    374  'Ji"  '7'2t  30-17  2-!^4   i'~<3  7-1  .i-i      775'- 


3^.^22 


41    390  gyo  '943  3353  2('40  1381  859  644     8S77      53,120 
*   Pulmonary   tuberculosis  (not  acute) -(-acute   phthisis, 
rroin  fij,'urcs  in  74///  Rep.  Ra;.  Gen.  E.  and  11'.  (ii)ii),  pp.  i()G,  197. 

Cliildhotid.  What  may  hi'  called  the  school  age  or,  more 
precisely,  that  which  extends  from  the  fifth  to  the  fifteenth 
birthday,  is,  if  we  except  extreme  old  age  (and  here,  as  we  ha\-e 
seen,  the  stati.-tics  are  less  reliable),  the  period  of  life  when 
deaths  from  tuberculosis  are  least  frequent.  Indeed  they  are 
then,  comparatively  speaking,  so  uncommon  that  the  death- 
rate  from  this  cause  is  onlv  about  one-third  as  high  as  it  is 
during  the  greater  part  of  adult  life. 

Adoleseence,  Middle  Life,  and  Old  Age.  After  the  school 
age  the  mortality  from  tuberculosis  increases,  rapidly  at  first, 
and  afterwards  more  slowly,  until  it  attains  a  second  maximum 
between  the  ages  of  ,55  and  55.  It  then  again  falls  slowly, 
attaining  the  lowest  point  of  all  after  N5. 

Thus  it  may  be  >aid  that  the  mortality  from  tuberculosis  is 
concentrated  about  two  distinct  periods  of  life,  namely  infancy 
and  maturity,  culminating  in  the  earlier  period  about  the  latter 
half  of  the  first  and  the  r  ulier  [)art  of  the  second  year,  and 
in  the  latter  period  about  the  very  prime  of  life.  Between 
the  two  IS  the  school  age  when  deaths  from  tuberculosis  are 
comparatively  rare. 

The  relative  frecpicncy  of  deaths  from  various  kinds  of  tuber- 
culosis  at  different  periods  of  life.  The  type  of  tuberculous 
disease  which  prevails  in  each  of  the  two  periods  of  maximum 
fatality  is  distinct  ;  for,  wiiile  all  kinds  of  tuberculosis  occur 
at  both  periods,  some  kinds  preponderate  greatly  at  the  one 
period,  and  other  kinds  preponderate  \t  the  other.  Thus 
m    infancy    the   commonest    type    is   tuberculous   meningitis. 


TH1-:  TKimri-;  i:.\A(Ti;i)  i;v  iniKiurLosis 


(II. 


followed,  at  an  intt'r\-al,  Iv.  tulHn'uioii>  pciitonitis  and  f,'int'ral 
tubt'iT  '  wJn.  At  thi-  rai'lv  period  pulnnmarv  tuhen'nlosis 
arcouni-  lor  only  I2i>  per  een!.  of  all  the  death-  In  mi  tuber- 
culosisi.  After  the  15th  war.  on  the  other  hand,  nearly  i)o  per 
cent,  of  the  deaths  fr^m  tnbenuliisi>  are  rau-ed  by  pulmonary 
disease,  and  then'  remains  little  nmie  than  10  per  cent,  to 
include  all  other  kinds  of  tubt^renli^is,  a  eate/^ory  which  in 
infancy  comprises  .^7-4  per  cent,  nf  the  deaths  from  all  kinds  of 
tuberculosis 


II.      T/ic  Inciih-inr  of  tlir  Moytnlitv  frnm   'fKhoculosis 
(III    tJtC    T'aO   Scxi's. 

The  extent  to  which  the  two  se.xes  participate  in  the 
mortality  from  tuberculosis  is  wry  dif*eren*^  o-day  from  what 
it  has  been  in  the  past.  Formerly  the  molality  wa:^  di\-ided 
fairly  e\-enly  between  the  se.xes,  rather  more  women  dyin.tr  of 
tuberculosis  than  men.  At  the  present  di'.y  men  suffer  much 
more  than  women :  taking  all  ages  together,  four  males  die  from 
tuberculosis  for  every  three  females. 

The  following  description  is  ba>ed  on  the  figures  of  the 
hrst  decade  of  tlii<  century. 

In  the  first  five  years  of  life,  taken  as  a  whole,  boys  die  of 
tuberculosis  more  fretjuently  than  girls,  in  the  ratio,  broadiv 
speaking,  of  six  to  tiw.  P.ut  after  the  tilth  year  the  incidence 
on  the  se.xes  is  reversed,  and  from  5  to  20  tuberculosis 
claims  more  \ictinis  among  girls  than  boys.  It  may  be  said 
then  that  during  childhond  and  adolescence  girls  suffer  more 
than  bo\-<.  the  greatest  difference  between  the  sexes  at  that 
period    occurring  betwicn    lo  and    15,    when   the  ratio  oi    the 


htalhs  p. ■Ill    riihercii/,'t.ii   iiiLhr  5  yniy^. 
Tulicrc'.iloiis  Meningitis 

'lulxTcuUisis  of  I'cntonciiui  and   IntisUncs 
Acute  miliary  Ti'berciil'.sis     .  . 
Oisseminated   Tuberculosis 
I'ulmonary  Tuberculosis  (not  acute) 
Acute  I'litliisis 
All  other  kinds 
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2;  00 
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1  ulien  ulr)sis,  all  forms 
I'roni   the   y^th  Ami.    h\p.   Reg. 
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tiihdvul,.^-.  iiKirtalitv  nf    hmalrs    ti)  lluit    nt    malrs   i-   about 
tliri'c  t(i  t\\(i. 

I-roiii  alM.ut  tlic  ai;,'  i,{  jo  inwards  yoiin^  men  begin  to 
ilif  iiMiii  tulHirulo^is  more  lrr<|ucntly  than  yount;  women  ;  and 
the  dittrrence  incn'ases  ai      becmu-;  \ery  considerable  as  age 

Di  \'.KAM  II.  The  uhiiii  iiimiutl  Mortality  from  Tuberculosis  of 
dll  kinds  at  different  u-^es  in  Mu/es  and  Tonales  in  En-land 
and  Wales.  Kjoi-io. 

Per 
Million 

3000 


2000 


1000[- 


r 

__! 

1 

) 

1                  '•                   ' 

t 

<r 

agesO-  5-  I0-!5-20-25-      35^      W- 

Male      — 
Female  — 


55-      65-      75 


o-      i-     10- 


15- 


-5-     35- 


45-      5.5- 


AII 


ARes 

Males  \i2ii    0^6    ifi!      (ill-    T--.     »T-       ,.  ^, 

J  -^    ^.1o    4  Vi      '»'),     !,,-(    Jivj    21.22    203.1    ^574    1088    708     3,2    100- 

lemalcs     2„,6    6,.S    „o    ,250    .425     1..5.     17.0    .,49    m86      894    ^.^    250    ^'^ 
liatio  of  the  male  to  female  death-rate   from  tuberculosis  (the  latter 
I'einf-  taken  as  100)  at  different  ages. 

II>'7    VII    '>5'J    -.r^i    I^--)    I,iO-,S   15, -,   202-5  217-0  I,S,^-,<i,,-Si3i.-.;   ,,3.,^ 

.'dvanee.,  until  th.^  ina.xiniuni  di>i,antv  i.  ivaehed' betueen 
40  and  (.5,  when  the  mortality  among  men  is  twice  as  hi-di 
as  ,t  ..s  among  w,  .men.  I„  ok\  age  (if  the  figures  for  this  penSd 
<'t  ife  can  be  trusted)  the  dispantv  of  th..  incidence  diminishes 
and  after  85  about  four  men  are  .vrtitied  to  die  of  tuberculosis 
for  e\ery  three  women. 


8 


Tin;  TKiruTi:  kxactf.d  isv  Tri!i;R(  iLfisis 


l(  H.   I 


The  niaxiinum  mortality  in  adult  lilf  is  attained  considerably 
later  anil )n,i;  men  than  it  is  anmim  women,  ncnirrin,!,'  in  the  case 
ot  the  fornu'r  hftwr.n  43  and  55,  and  in  that  nt  the  lattn- 
between  J5  and  45. 

Ihis  was  not  alway-  the  ea^c  In  i.Shi-jo  bcth  niaxmia 
occurred  earlier  in  hfe,  and  \ery  nuieli  at  the  same  period  in  the 
two  sexes  :  tht-  niaxinnun  anion:,'  women  being  then  between  25 
and  35  and  that  among  men  between  J5  and  45.  Thu-  we  see 
that  one  of  the  important  clianges  whicii  have  been  taking  |)lace 
i-  the  -hilling  of  the  maximum  iiiortaht  v  Irom  tuben  ulosis  to  a 
later  period  of  Ijf,-,  and  tlii-  tn  a  grcatn  ext.nt  among  men 
than  aniniig  wouu  n. 

These  and  other  changes  which  haw  taken  jjlace  mu>t  be 
considered  in  gnater  detail  m  tin-  lolldwmg  chai)ters. 


CHAPTER    II 


THE    DECLINE    OF   TUBERCULOSIS 


At   tlie  present   day.  as  we  have  seen,  fuberculo:~is  of  all 
kinds  claims  rather  more  than  50,000  deaths  per  annum.     Half 


0,000. 


In 


a  century  ago  tlie  number  was  between  60,000  and 
actual  nunihcrs  then,  and  not  only  in  proportion  to  population. 
tubcr'^ulosi'^  has  declined,  and  tlie  magnitude  of  that  decline 
in  the  last  fifty  years  has  been,  let  us  say,  20  per  cent.^ 

The  decline  in  the  death-rate  from  this  cause  has,  of  course, 
been  much  greater,  for  the  population  has  greatly  increased 
during  this  period^.  As  we  shall  see  this  decline,  during  the 
period  under  consideration,  amounted  to  about  50  per  cent. 

'  A  dcciinc  in  the  niimlier  of  deaths  a.ssigned  to  tiil)crciilosis  h.is  occurred 
in  otlier  countries  also.  Thus  Koch,  in  1006,  pointed  out  in  his  Xobe!  Lecture 
that  the  actual  number  of  deaths  from  pulnionary  tuberculosis  in  Prussia 
each  year  w.is  then  about  20,000  less  than  it  was  twenty  years  previously. 

2  For  every  100  people  livint;  in  England  and  Wales  in  1S31,  there  were 
estimated  to  be  107  in  loo.s.  See  Puhlic  Health  aiui  Sncia!  c'viditiniis,  p.  2. 
issued   by  the  Loc.d  '.".oxernnient  Board.   ioo<).  Cd.  4r.7i. 
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Can  tin-   [-ii^urrs  he  Tnistcd  '- 

\\n<  (\'x\mv  in  tli,'  .Icath-ratr  of  (uberculosi^  is  one  of  tlu- 
most  important  -.iid  astonishing  facts  in  medical  history,  and 
\\\v  question  imnuHliately  arises  whether  it   indicates   a    real 
d'Tline   of   thr   di>e>ase,  and  how  far  the  ti,!,'ures  on  which   it 
rests    can    hv    trusted.       ihe    li.i^ur.s    are     based    on    death 
ccrtiticates:  and  these,  as  one  knows,  are  likely  too  often  to 
Ix-   ttie  result    of  faulty  or  incomplete  diagnosis.     But  when 
we  are  attempting'  to  compare  the  records  of  the  present  day 
with  those  of  pre\ious   times,  it  is  perhaps  not  so   much   the 
mistakes  due  to  human  fallibility  which  concern  us— for  these 
are  much  the  same  m  oiu-  period  as  in  another— as  the  changes 
which    the   discoveries   of    recent    times   and    the   progress"'of 
medical  education  have  delilx'iately  wrought   in  the  nomen- 
clature of  diseases— changes  which   have  undoubtedly  led  to 
the  attributing  of  many  deaths  at  the  present  day  to  causes 
other  than  those  to  which  they  uould  have  been  assigned  in 
the  past. 

\\'e  must  therefore  inquire  how  far  the  changes  nhich  have 

taken   place   in   recent   times   in\-alidate  a  comparison  of  the 

records  of  the  |,resent  day  with  those  of  a  few  decades  ago. 

It   will  be  con\enient  to  consider  separately  infantile  and 

adult  tuberculosis.     Let  us  begin  with  the  former. 

The  sum  ol  infantile  tuberculosis  is,  as  we  have  seen,  made 
up  n  -inlyof  tuberculous  meningitis,  tuberculous  peritonitis,  and 
genei,.l  tuberculosis.  And  to  these  must  be  added  another 
category,  namely  tabes  mesenterica,  which  formerly  included 
a  large  number  <.f  deaths,  but  which  is  now  <«mparatively 
unimportant.  Pulmonary  tuberculosis  forms  only  about  one- 
eighth  of  the  whole. 

It  is  in  the  large  group  of  abdominal  tuberculosis  that  most 
uncertainty  is  likely  to  be  felt  in  diagnosis,  and  most  change 
in  the  fa-iiion  of  nomenclature  has  probably  taken  place  In 
1S91  over  7000  deaths  were  ascribed  to  tabes  mesenterica  in 
hngland  alone.  In  1910  there  were  less  than  800  in  England 
and  W  ales  assigned  to  this  cause.     What  has  b,.come  of  the 
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iitlicis?  Surcl\-  tlicv  li;i\-i-  not  all  lnmid  ,i  lia\'.ii  in  ■'  tubcr- 
lulmis  p(  litoiiiti-,  "  ?  I>  it  not  more  prohabK'  tli.it  m  tin-  past, 
wlifii  tlu'ic  was  less  prcri-.i(>n  in  (lia!,'nii-is,  nianv  a  ra-c  of 
wa^tiiiL,',  assdciatrd  with  i  lu-'iiic  ilianhna  m'  Mtjur  abdi'minal 
synipti)ni<,  \\a-  put  ddun  In  tabc-  nicsentorica,  and  that  now 
inanv  sich  cases  air  n'Coi;ni/c(l  •  i  have  nothing;  to  do  with 
tubiTciilosis*? 

If  for  this  reason  there  is  cause  to  think  that  the  otticia! 
fisures  may  exai,'i,'c'rate  the  decline  of  infantile  tnberculo>is, 
there  i>  yet  another  i)iobable  source  of  <'rrnr  which  j^oes  far  to 
counteract  this  one,  if  not  to  o\-,irule  it  altoL,'etlicr.  For 
some  authorities  believe  that  tubeiriilosis  is  a  much  commoner 
cause  of  deatli  amone;  cliildnn  than  the  death  certificates 
show.  Coates-,  for  example,  found  that  <iut  of  77  children 
who  (hed  in  dreat  Ormond  Street  Hospital  in  1S77,  no  less 
than  ]~,  ])er  unt.  succumbed  to  some  kind  of  tuberculosis. 
These  were  no  doubt  for  the  most  part  children  of  the 
poorer  classes,  amoni;-  whom  tubercuhjsis  is  very  connnon, 
but  Coates  was  of  opinion  tliat  we  mit,'ht  safely  atfirni  tliat  of 

'  SceTathaminthcSupplomcnt  til  tlif  i<=,th  Annual  lupnyi  ,,f  tin  Registrar 
General,  1891-1900,  Part  I,  p.  l.\  \iv.  "It  is  reasonable  to  assume  that  in 
a  considerable  proportion  of  tlu-  dcatlis  i.-\rn  new  rtfirrt-c'i  to  '  talx-s  mcscn- 
terica  '  the  tubercle  bacillus  would  hv  s.umla  l..r  m  \.iip,"  In  this  article 
the  whole  question  of  the  conipnr;iliilitv  ■■;  the  older  with  the  recent  statistics 
"f  tuberculosis,  and  of  the  reality  iii  tin-  dechne  in  the  mortality  wliicii  they 
show,  IS  briclly  discussed. 

On  this  subject  sec  also  Xewsholme,  The  Prevention  oj  Tuherculi'iis,  C  ip. 
in,  "  Are  the  statistics  relating  to  tuberculosis  trustworthy  ?  "  Also  in  I  fie 
Relative  Importance  of  the  Constituent  }-<ui  -rs  involvcl  in  the  Control  of 
Pulmonary  Tuhcrculosifs,  Section  headed  ■'Can  the  Otiicial  I'lgurcs  be 
Trusted?"  Trans.  Eptdemiol.  Soc.  xxv,  p.  ^^i.  Xewsholme  is  "  noc  in- 
clined to  attnch  much  value  to  the  figures  before  1,^70,  or  possibly  1866." 
Arthur  Kansome,  on  the  other  hand,  in  "  Phthisis  Hates,  '  Trans.  Epidemiol. 
Soc.  XXIV,  is  "  inclined  to  think  that  it  is  not  necessary  entirely  to  reject 
the  mortality  figures  during  the  thirty  years  preceding  i8()S."  "  There  may 
lie.  and  probably  are,"  he  adds,  "  inaccuracies  in  the  returns  for  individual 
years  ;  but  for  the  most  part  these  inaccuracies  will  be  in  defect,  not  in  ex- 
aggeration of  the  plithisis  rate.  It  is  more  likely,  for  inst.iiice,  that  phthisis 
has  been  entered  as  bronchitis  than  that  the  converse  has  been  the  case.  We 
may  then,  perhaps,  accept  the  general  outline  of  the  c  irve  "  (showing  the 
decline  of  phthisis  from  1S38)  '•  as  a  fair  representation  o  the  trutii  "  (At.  ,it. 
pp.  261,  262). 

Seealso.MatthewIlay.tiuotedinfootnoteonp.  i3,andHulstrode,/.ic.f(/.p.  jj. 
''  Quoted  by  Xewsholme,  see  The  Prevention  of  Tuberculosis,  iijo8,  p.  23. 
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""■    ''"•'!    'I'l'li^    l.nin    all    rausrs    nn,     r    i,.    y.-ars    „f    a-e 
"';""^""'    "'^'^-■~    "I     ""■     1"-'1'1'     M.u-thinlan.    cln,.     to 
"■'"■nuNM.      Xnn-   ,1    ,|„.   ,.  anvvvlKT.   n.ar  th.  tn„h    tluTC 
"iu^t    l„.   an    ,.nnnn,,us   nmnlvr   nf   .K^aths    fn.m    ti,b,Trulo.i« 
'""■n^    .hil.Inn    uliirl,    „,.v,,-   ,^vt    ncrded    a^    ^uch     for    in 
'"■.  nt   v.ar>   nnlv  om-sixteenth  of  the  total  (K-ath.   from   all 
-n,.,..  „„,!,,■  wn  y.'ars  were  rertit,.,!  t,,  br  <lu,  to  tulHTculosis. 
Without  ,l,,„bt  a  vm-  lar^^e  diminution  has  taken  Hare  in  the 
Pn.po.tion  of  deaths  from  tubereulos,.  to  those  from  all  eauscs 
Mnre  foates  wrote,  but  after  making  the  most  libera!  allowance 
"■•    tlu>  It  still  seems  certain  that  many  deaths  from  tuber- 
culosis get  as.i^uied  to  other  causes.     If  this  is  the  ca^c  at  the 
present  day  it  is  probable  that  the  error  was  still  larfjer  in  the 
pa.t,  lor  ,t  ,s  reasonable  to  suppose  that  the  progress  of  me.lical 
science  and  ..lucation  has  .really  increased   the  accuracy  of 
diagnosis.      I  he  diminution  of  this  .onrce  of  error,  by  cau'.ing 
an  eyer  increasing  proportion  of  deatlis  from  tuberculosis  to 
be  recognized  as  such,  would  by  itself  tend  to  raise  the  recorded 
death-rate  from  tuberculosis'. 

I'.ul  .Led  nf  tuher.ulosis  (se.  p     '„,,        '  '^     '    ''  '"^  "^'^'^'y  .^'.  percent., 

..-™™;:;:-::;;;:;:i:;r  :/;;:;■::;.;:;:'::::;;  ■::;';■;:;;•;■■ - 

:£,  r,;^sr;,;;7;t,;" ":' -'  -' :-"■  ^i:: :™-» 

::i^-js;r "" "-  - '™'  -  --■'  .'-;";:.,::rs':,w:;: 

n  2<>   or  ,  -  .  f  l.ildren  varied  from  one  •„,  ,nil,  f,  i,  years 

-  f  :r ;— -:,;i^--;---.^    -  -'•  -^^ 

very  rouehiy    ,lw    „■       ,  ■'  '^'"""^  '^^  ''^^'■"'  "P^'"  *"  ^'>"«  ■  even 

ch,ldho,:      V-,        ,:    iv  ,  n  n'r^"  "'  »""--'--  -  a  cause  of  de.uh  ■" 
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riius  it  would  ^rt'in  tii;it  tin  re  have  hern  twn  (ippnsiriK 
clian,i,'c>  in  action,  oiir  tfiuimu  to  cau^'  the  iitum-  tia^cd  on 
death  ( .rtifuatrs  to  cxa.trKeratc,  and  the  otlu  r  trndiii-  to  inai<f 
tluin  nmiinii,'.',  tiif  nal  iall  ni  tli,'  nilantilc  niortalilv  fioni 
tuberculosis, 

In  which  diicciion  i-  the  rouliant  of  tluse  oi)i)o-niL;  teii- 
demies  'l  It  i-  ditlicult  to  say  ;  but  one  would  be  uu  hned  to 
think  that  m  the  pa>t  tiie  nunilxT  (A  deaths  from  tuberculosis 
which  uvrr  as-mnt'd  to  some  other  cause  must  haw  out- 
numbered tho-e  which  were  wrongly  assigned  to  this  cause, 
and  that  the  eliect  ..f  the  pri',  '  ssive  dinunuti.m  of  tlu-e 
mistakes  has  tended  on  tlie  whole  to  increa-e  the  recorded 
mortalit\-  of  the  disease  in  (]uestioii, 

Turrung  now  to  tu])erculo-i>  in  adult  life,  which,  a>  we  haw 
seen,  consists  largely  of  pulmonary  disease,  we  have  to  face  a 
similar  problem.  P>ronchitis  ,ind  jnieumonia  are  both  of  them 
diseases  wliich,  at  times  are  liable  to  be  confounded  with 
pulmonary  tuberculosis,  the  former  with  the  more  chronic  forms, 
especially  in  tlu-  latter  part  of  life,  the  latter  with  the  more- 
acute  forms,  p,trticularl\-  among  the  young.  ICich  of  these 
categories  is  almost  a>  large  a-.  ])ulmonary  tuberculosis  itself' 

from  tuberculosis  to  deaths  from  all  causes  in  children  ilMtit;  in  Kenend 
hospitals,  and  yet  the  oflicial  death-rates  .show  that  tutjercuh.M-.  is  m-r.-  nlr  hi 
Berlin  than  in  I.on.lon.  Clearly  this  ratio  in  hospitals  is  verv  .litl.r.nt  In. in 
what  It  IS  an-.onKst  the  child  population  outside;  and  in  airprohahilitv  the 
diHcrence  is  caused  by  the  methods  adopted  for  selecting  suit.d.le  cases  f,-r 
adinisM.m  and  for  continued  residence  in  the  general  h,.spitals  and  tlie 
provision  made  for  treating  tuberculous  cases  in  spt-cial  institutions-  fa.  tors 
which  doubtless  differ  in  the  two  countries 

While  these  fi.!;ures,  then,  cannot  be  use.l  t..  indicate  the  proportion  ol  l,,t.d 
cases  of  tuljerculosis  anionw  chil.lren  Kenerallv,  the  British  ones  at  least  show 
that  death  from  tuberculosis  is  remarkablv  common  among  hospital  children 
and  they  lend  some  support  to  Coates'  intention  that  tuberculosis  is  a 
commoner  cause  of  death  in  the  early  part  of  life  ,h,,n  the  death-rates  would 
lead  us  to  suppose. 

f-or  reference,;  to  the  papers  .pioted  in  this  note  see  list  at  the  end  ol  Chap  X 
lor  e\idence  on  tlie  degree  of  rehabilitv  of  clinical  diagnosis  in  America 
a  paper  by  Or  Horst  Oe,  tel  in  the  La,uel  (,.,-4).  I.  p.  1150  maybe  cmsulted' 
n  ion  ni  ]-.ngI.„id  ,.n,l  Wales  the  death-rates  from  these  causes  were 
as  folio  Us  . 

Pulmonary  tuberculosis  ..  ..      lo.So  per  million. 

Bronchitis  .  .  .  .  .      ^f^^^ 

Pneumonia        .  .  .  .  .  .  .  .      jq.q 
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•""'  """■'"  "'  ^''""  tli<-nt,„v  ,Mi,|.i  ,,h,,,rl.  ni.inv  cases  ot  n.il- 

'ii-n.irv   tuluivulcMN  withmit    iintu  fal.l,.  ,\,xui>i,,n      uv  h.ive 

tii.nt,„v  t,)  r.Kiuin-  wlictlhT  thr  tall  in  tlir  ivc.ni.d  m.nfilitv 

"""•  P'llniMMarv  tulnnulnM.  I,a.  h, m  caused  to  any  srrious 

'•■Muit    l,v  tranM.nnr,.  „!  .l.atl..  tnm,    tl...  rat.;^urv  ui  IuIht- 

uilcH-.  tc.  tliat  (i|  hmiK  hiti^  i,r  pii.imKmia. 

I  Ilia*    tlii>   Iia>  n..t   ...,11,1. d  ,,n  a   lai-.^  ^calr  wr  „kiv 

.     .i"M,v,l  !,,..,,„,,  ,vlnl,-  th..  n.Mrtalitv  attnhnt.ul  to  tuhrrrulosis 

ut^  luvn  talhn,,  that  Iron,  l.ro,ul,itis  and  ,Huu,no„,a  ,  ,„„l,in,d 

I    lias  n.,t  n>,.n  ;  aiul  nuhvd  it  i>  rouMdrrahlv  Ionut  at  thr  pivscu 

'i.iv.hanit  wa>  tw.ntvvrar.  a,o.     Or  it  uv  do  not  consider 

tiis  aiKununt  convincini^  wc  ran  at  least  leel  certain  that  there 

lia>  been  a  real  an.l  very  substantial  decline  „f  all  puhuonary 

'll-eases    taken    to-ether'. 

■'■'"'  ''^'"i"  the  death-rate  attnhut.d  to  tuherculo.is  is  so 

^.eat   that   It  seems   very  in.prohable   that    it   can   have   been 

;;'';:"''  ■"'""'^'  ''^  ;''^'"^''^  "^  nonu.nclature,   .,r  nnproyenu.nt 

""- --..•acy  o,  diagnosis.     Some  influence  on  the  reconled 

at.  such  chanK..s  must,  of  course,  ha^•e  had.  but  u  ,s  unposMble 

o  say  with  certainty  UI  ulu.h  din.ctiou  they  have  ndlueuced 
.         obablv  t  ley  have  acted    some    m   one  u-ay  and   some 

u  ahe.   and   s,,   to  a. reat   extent,   have  neutralized  one 

anoth  ,       \\,..  ,„ay,   therelo,v,   led  .„„,   contidence   that    the 

^arii;  T'  ';;■  "V''  '""^"■■"^'  "-^'^  ^'-^^'^  ti,:!; 

r?^^  ,;  '  ';"  '  ''""'  "'"'-^  "'  ''''^^^'^  certificates. 
IS  a  snthnently  dos,'  approxiniatiMU  t,.  tiie  truth. 

diagnosis  or  to'the  lal.clhn..    .n  recent    -'car  ,"       f "  '""  ^"  '""■^"S^^  '" 

that  would  formerly  „ave  b^;:  d  4  "led  Ys  p  u':*:"  Th:  7  tf  ""^^  "^^ 
bronchitis  has  fali    i  ahiiosf  ft^x,  /,„         >^"  jis  pnthisis.     1  he  death-rate  from 

tn.e  ,  a,n  conv.ce:,r;:;:'.£S-  r^^'^ir^C^in     ^^^  ^"^  ^^'"^ 

;^^":str  ':^;^::;';::::^^-^-  -,  ™  :?;■-— ::r: 

wronglv  spoken  of  as"^  cal  s  o  "r^.n  h^s'"'''  l"/  ""'"""^  '^''^'"^'^  "^'-  '"•■«" 
has  been  anv  change  U  as  /.tterbe  n  ,  "'""*"  '^"'"'^'"^■«-  H  there 
an  increasing  propor  ion  of  such  cats?  I  '"T"''^ '^'"'^"'""'  '"  ^^^"^fer 
lessen  rath-r  tlum  ,ncreascth™Trenr,r  ''"'"'""'*  °^'-^"'''  and  thu.-,  to 
••  T..l.r.l,.s  .n  .U.rdee^.^^:  T^T  'ISZ^ ^^:^- j!^:^--'' 
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I  lu   txtait  i<J  the  Dcilnic  <y   1  iiljiniilosis. 

Having  scfti  ^^nod  reason  to  accipt  tli.  nin,  lal  i.tuin-  d 
till'  mnitalitv  <if  tiihtniilosis  as  substaiitialh  li  ii-tu..i  tli\-,  lit 
u~  piiiiiid  til  txainiiir  tluin  nion'  clnxlv-. 

riie  gcnt'ral  deatli-iMtr  licm  all  ,,11^-.  lia- d.  >  iiii.  d  :ji,  atl\ 
iniirciit  tinus.hut  the  cKatli-iat^'  lioiii  tnli.  k  uIm-i-^  hascKcliih  d 
ninri'  tiiaii  tlir  Mineral  rate-.  Or,  t..  put  u  aiK.tlirr  way,  tin 
l""l"'i'i"ii  "I  jHujik'  wli,.  di,  ,,1  till).  1.  iilcM-  N  iK.w  ronsidrr- 
abl\-  itjs  than  it  u>cd  U>  Ik.  Fornirrly  nion  tliaii  mh,  d,  alii 
in  i\(r\- .iyiii  wa.s  due  to  tubcrcnlnsis,  now  tin  pinpurti.  .11  h 
aliniit  Miir  111  ton  (io()-6  in  looo  duritii;  i()i  i). 

We  lia\.'  ^.■^n  ali.ad\  that  llif  a.  tiial  nuiiilxi  nl  d.  atli> 
Ironi  tulHi-ciilo>i>  ha>  (kci-(.a>(.d  by  about  jn  pn  iviit.  m  tin- 
last   half-century   and   that    tlu'   chatli-r.it.-   iia-  d.(  iva^id   lar 

mow    (iWUI-     tn    the     L;r(.Util     nl     tilr     pn]  ,1  i|at  Inn.       M,,.     artual 

extent  nl  tin-  ducreasi-  in  tl;.-  dnatli-ratr  imiii  tiiiji-n  uln^i>  ha- 
bivii  11.  ail V  v-  p<T  cuit.  in  40  year.-,  or  more  precisely  4.^  per 
cent.  i)i  tween  tiie  decade  US61-70  and  the  dirade  i()oi  icjiu. 
And  111  lot  I  til.  tiiln-rculosis  tU-atii-rat.-  w.i-,  |nw.  r  tiian  tiu- 
nuaii  aiiiiiial  rat.-  .^1  tiie  eaiii.r  of  tlu-M-  decades  by  ^5  p.-r  cent. 
11  nil,-  l.,..k>  at  til.-  "  curw  '■  f..nned  l.>y  the  annual  d.  ath- 
rates  lr..ni  tiiin-rciil.iM>i  l.-r  tin  On  wars  or  so  since  regi>trat!.in 
became  yeiierai,  ;)ne  ^el .-  that  lomi  [S-^j  tn  i,Sf);  tin-  rate  was 
practically  stationary,  l-n.-r  t..  tiiat  tlun-  M-eiii,  to  iiav.-  bi-.-n 
some  hlii;lit  tall  lat  k-a^t  m  the  rate  h.r  phtlliM.■^  alonej^,  but 
since  IN03  //  Ihis  been  Jiillin-  sU\uii/y  and  \.ith  arr-uui-casini; 
Vcioci/y. 

Irre.^ulariti.-.-,  in  tli.j  ciu\e  have,  of  course,  occiured  fmm 
time  to  time  owiii-  t..  lliictiiatin!;.-  in  the  conditions  of  life 
favourable  or  unlav..ural)le  to  consumptive  persons.  Such 
fluctuati..ns,  n.i  doul)t,  act  as  foUow-.  In  an  mifavourable 
year,  t-ither  from  se\-(-rity  ni  tlie  weather  conditions,  scarcity 
of  wnrk,  ri.-e  nf   [nicus,  prevalence  (jf  mlluen/a  ..r    what   n.it, 

'  Sec  for  e.xample  in  the  69//,  J„„.  Uep.  0/ the  Reg.  Gen.  lyoo,  p.  xc. 
■'  Sec  chart  in   tlie    Decennial   Supplement   to  the    05///   .A„',inal  Heb.^rt 
i-i.ji-igou,  I'l.  I,  p.  .\civ. 
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manv    i^liiln^i.  ,,1    |..i„,n,,    „ul,    |,v,.,    li.muiii:^    uti    a    t|i,,..ul, 
(iif,  will.  Ill  more  iavoiiial)!,.'  tunes  wuuhl  |i,n,    -iumv,  ,1  t,,  iIr. 
fnllnwin-  war:  aii.l  <  .mvcr.rlv  in  a  la\o.„al.lr  war  manv  wlm 
'""'"  ""'"111  '"ii'iitinn.,  w,,ul<l  liaw.lir.l  in  that  year,  survivu 
to  >wi||  the  death-rate  of  a  |M|l,,\vint,'  year'. 

Su.h  tnrtnit..,w  vaiia't,.n^  mt.-rf.  ,-,.  u,tli  th.-  ~tii.lv  nt    the 
""■^■'■'  ■""'■   '"  ""I"    >"  eluniiiat.'  thrni  a>   lai   as  )H.-,|l,i,.    th.' 
t"ll-\vin,u  niri|„„l   ha^  1„  ,  n  a.i,,,,t..l.      |1„    „„  an  . Lath-tat. ■  ,.t 
'■■"''  ^"i-L-essiw  <|uiii,|nrniuinii  ha^  h, ,  ,i  .  a|.  iilat.  .1,  an.l  th.-e 
haw    bei'ii     re|.n>.nt.,|    in     ih.      imm    ,,|    a    .  nrw        T!,,,^. 
'I"""l'"  ■">'•'     ""'",     It     uill     l„.    ,,|K,l^,.|,    .1,,    i„,t    inn    ,  ,„,- 
seciitnviv,   I.mi    ,,v,.,la|,  mi.  an.ah.r,       ||„i.   th.'  Iii.t    in,  In.l.s 
the  y.'ars  iM.,,  (,,,  th.'  ,,  ,,.,,,1  is,,,   (,^,  the  tl, nd  iSbz-bh  an.l 
soon.      Ill,,  (ha.^rain   inav  tli,|.|,„v  |„.  .ai.l   t,,  n.i,n..,.nt    tli, 
""  ■'"  '!■  ath-iat,-,  ,,(  successhv  ..v,  i  ia|,pnl^  ,|nni,|n,.nnia.      |.-,,i- 
tile  .ak,.  .,t  l.ivvitv  ..uh  .•..Innin  n,  tli,.  diagram  i    lal.,11.  .1  uith 
.1   sniL:!.-  dat,.  winch   i.  that  .,1  tl„-  . vntral  v.ar  ,,t   tl...  .nii.i- 
'Mi,  nniuin  it  r..j)resfnts. 


An  ..\tR.inc.  <<\,iinpl,.  ,.f  tJin  is  fiiiiusli,,!  |,v  tl,.'  , 


t"n..miiptives  sulfcrcd  scMTrl 


(listiirlx.l    times   which    followcl    it.      1 


y  in    i,S;o  ;in(l    is-j,  du 


culosi.s  liuriny  thi.s  pcri,..l,  und  tl 
shown  in  the  foll.nving 


ty  ,il    I'.in.s,  wlii/r..  the 
ring  the  siege  ami   tli, 


If   en.iriii..us   ninrtality   from    mb, 


curve,  wliicli  lias  Ix 


le  tenip<,rary  fall  which  f.)ll..we(i  it. 


IS  well 


Ihath-ralc  fr,;>,   I'htl, 


drawn  fnmi  tli.'  riffici.il  lii,'!: 


/>is    III     I'. 


Arthur  Uansi.iue  (see  Ttuns     I  h',/.,„,  .1     < 
tion  t.>   periodic  waves   in   thn    Y"':'""''-  ^■"-   ^'^'^•.  P-  ^0^)  calle.l  atten- 


Id  nil     DtlLINK   ol'    TI'HERlLTOSIS  |CI' 

|)l\i.KAM  111.  itii  Diiliiu  III  lliiM-irttiltty  from  Tiib.nulosts. 
s/iouH  bv  the  mean  niinual  uealh-ratc  in  smrcssivc  (over- 
l(if>f>inf;)  qninqitiniiia.  [Based  on  the  ihart  pithlhhed  hy  the 
Ref^istrar  Ceneral,  which  is  corrected  fur  chdinus  in  the  <(;'(• 
(iiid  sev  dislrihiitioii  "f  /he  l^i<puhit"<ii.\ 


"  I'l  lvl'i|,|,      I  ,  I  1    II    All    ,\v  ,. 

The  Causes  oj  the  Decline. 

Study  of  this  diagram  shows  that  tli,  ilocliiK-  has  h.u. 
ahiiost  constant  >inco  iNOj-O;.  A  slight  un.  ..lation  is  indcv.l 
|..^t  visihK.  with  cicsts  ri>inK  every  t.n  viars  or  so,  t)ut  nn 
change  in  thr  general  line  of  progress  occurs  anvwlu-re  tu  mark 
ev.Mt  or  epoch.  Thus  there  is  nothing  to  indicate  the  effect 
«'l  the  discovery  „f  tlie  tubercle  bacillus  in  1SS2.  or  of  the 
growth  of  the  sanatorium  movemem  which  occurn.i  al,.M,t  th.' 
beginning  of  the  present  century'. 

The  causes  of  the  dedin.',  then,  \uv   ,m,|,  ntl\-  been  acting 
continuously   during    tlie   whuie    p.rind    uml..,    mnsideration 
\\liat  ,,n-  tli.T?     Isth.  lul„,,l,.  iMull,,..  „„,l,.r^,„i„„  .^  ,1,.,,., 
|Un^rr>MVe  duuinutioM  n|  Ml  ulellCe  ?      Is  the  inf,|„.|,    ..m.aity 

1-r  resistance ol  the  race  ol  men  increasing.'  Or  are  i)„  ,  |,  ,nges 
to  such  rises.  p«inU-.l  out  that  there  was  an  .u.tl.r..ak  „f  .nlliu.,,.  ,  ,„  ,«,- 
uhu:h  .n,Kht  ,K,ss.bly  account  for  the  increase  „f  tuberculos     a    ^^J  '  t  ,  c!" 

(ro„.  n..lucn.a  than  m  .,S,^.  There  ar^nnn  slTt  ^  "?""'  1  '''■""" 
seem  to  „,e  that  they  /u.Iy'xp.am  ^ i:";;!:"^  T:!!;'";'  ';  ,  "  "^'^  "" 
one  would  expect  that  severe  winters  woul.I  cause-  the  d..  ,h  of  „,a„v 
phth.s,cal  persons  who  otherwise  woul.I  have  lued  longer  and  .ha  the  urve 
of  death-rates  would  show  .some  corresjK.„de„co  wuh  , he  1 ':,,"" 
records,  fo  some  extent  it  docs  so.  The  severe  .nd  ,.r,,l  ,„.,  1  <  1  T 
..c.an  ,n  Deccml.r  ...o,  and  lasted  dur.n,  lh:y:e:::;  P7]'X  ^^' 
1  >.•  reme.nlx-rcd  by  n.any.  And  the  death-rate  fro„I  phth.s  s  .lurmg  hese 
>  •  rs  was  conspicuously  h.gh.  JJut  the  equally  severe  and  proved  frost 
..f  lebruary.  "■  5,  corresponds  to  only  a  small  rise  in  the  rurv,        n  . 

a    celebrated  Crimean  wintei  of  iHk.  correoDonds  tn  •.  c    1.    1 
i   curve,  though  the  death-rate  fro^^,h:^:.^a    ^i^  mt^hirt'r  i'";'"^ 
-Moreover,  the  death-rate  was  high    n  i«-,  and   IS-V      '"^''    '''-''^  ■  "-1  ««54. 

exceptional.  '^  '    ''  ■  "'"'"  ^'"■'  '•'-'I''  ^^as  not 

rate  wh.ch'.s  not  a'bove  the  L::;;;  f^or  U.c  tinr'"''"""'   ''''■  ^"""'"«  ^' 

bee:  ^::^:;;s  i;":^;,."  ''^':;:f-;:::Tr""' ''- '--  -'^■"  ■-' 

of  the  decline  was  almost  a    gre  it  before     n         i'""''''  ^'-•'"''^'''"^''•■'  ^''^  •-'« 

t>c.ng  paid  to  Its  ^r^f^^ct^^o^i^::^^ !''''' ■;^z:^:;:::^T7  T"''^''  ^^ 

C. 
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conveniently  expressed  by  ]'ianr..imL>  in  the  plirase  "amelinia- 
tiiin  of  social  ciuulitions  "  it  lultiinL;  the  (ip])(irtnnities  tor  in- 
fection fewer,  ami  tii.-  nu  an  K'\-el  dl  liraltli  I't  thr  pc.pl.'  hi:;ht  r, 
so  that,  thonfjh  their  jxAver-  ol  d'  Itum  ar.-  tundanimtallx 
the  same  as  iiefon',  thrv  arf  luttrr  ahlt-  i"  put  thi'ni  into 
action  ? 

It  i-  ti  uiptini,'  to  spccnlate  on  the  possibility  that  tho 
virulence  ol  the  tnbercK'  bacillus  may  ha\e  declined  in  recent 
times^  This  is  not  so  inherently  improbable  as  it  may  sound 
at  lirst  ;  fur  in  the  case  of  ant  ah.  r  di>ease,  namely  scarlet  tewr. 
there  is  reason  tti  think  that  the  viniKnce  tif  the  cau>ati\t. 
micro-organism,  whatever  that  may  be,  ha-  notably  diminislu  d. 
At  least  there  is  nt)  ipiestion  whatever  that  the  average  severity 
of  the  disease  has  decreased.  The  mortality  is  only  one-tenth  t  it 
what  it  was  fifty  years  ago,  and  prior  to  iqo6  no  year  expcric^nced 
a  mortality  (jf  k>s  than  double  what  it  was  in  191 1'-.  Vet  the 
notitication  return--  pruve  tliat  -taiiet  ftwr  is  still  wnltly 
prevalent,  "  the  diminishe  1  mortality  corresponding  with 
extreme  mildness  of  type^." 

It  is  of  course  impossible  to  ^ay  tti  what  extent  tins  increas- 
ing mildness  of  type  of  scarlet  fever  has  been  due  to  changes  in 
the  micro-organism  on  the  one  hand,  and  to  changes  in  the 
resistance  of  its  host  on  tlie  either.  It  is  possible  that  the  widt 
pri'\alt!iii.-  of  the  disease  has  brought  about  an  inununi/ation 
of  the  race,  by  a  gradual  elimination  of  tlu  >ttick^  most  prone 
to  the  disease.  V>\-A  this  assume>  an  inhtritable  weakness 
towards  a  particular  jvirasite,  a  doctrine  which,  thttugh  piobablc 
enough,  has  nev'er  been  proved.  Moreowr  in  flie  lase  of  a 
disease  which  even  in  the  pa-^t  was  relatively  mi  ^tltiom  fatal 
as  scarlft  ff\i'r,  tt  wnuM  -rem  nuprobable  that  any  wiJe- 
^-prt-ad  inniiuiii/aiitin  fnuld  have  been  thu>  brtnight  about: 
a:.d  the  decline  in  the  \inilence  of  the  disease  ^-eems  to 
have  been  altogether  tot)  rapid  to  be  explained  in  this  way. 
There    is    therefore    some    reason    ft>r    suspecting    that    the 

'  This  was  suggested  by  Sir  Shirley  Murphy,  in  a  discussion  on  Dr  News- 
holme's  paper  read  at  the  Epidemiological  Society  in  December,  io"s  '-'  • 
Trans,  l-.pidemii'l.  Soc.  .\xv,  p.  120. 

-  T.  H.  C.  Stevenson,  Intrudut.tit>n  to  the  y^tli  Ifefj.  Reg.  Cmi.  ii)U,  [r  ii\ 

'  Ibid.  p.  Ix. 
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micro-organism  of  scarlet  k'wv  has  sutl'end  a  loss  of  \iniiince 
m  recent  years,  and  it  siMin-  not  impossible  tin  i(  toir  tliat  tlii- 
mav  have  occurred  also  with  the  tubercle  bacillus. 

There  is,  however,  no  positive  evidence  whatever  to  sliow 
that  the  tubercle  bacillus  has  lost  any  of  its  virulence.     Xews- 
hulme  points  out  that  there  is  nothint,'  in  the  classical  descrip- 
tions of  the  disease  by  W,it>on  and  Trousseau  to  make  one 
^u^pect  that  phthi.-i>,  like  scarlet  le\-er,  has  greatlv  varied  in 
\irulence    (loc.    at.    1905,    p.    ijj).      And   the    fact    that     the 
mortality   from    tuberculosis     has     been    increasing   in    some 
<'ountries  {c.s;.  Xorw.iy  and  Ireland)  while  it  has  been  diminish- 
iiif,'  in  most  other  places  does  not,  as  Scurfield  remarks,  tit  in 
xery  well  with  this  view.     Of  course   it  is  possible  that    the 
iri-h    bacillu-     may    have    been   gaining    virulence    while    the 
l:.ngli>h    bacillus,    for    example,    wa^    losing    it,    and    if    so    a 
difference  of  virulence  should    exist  at   the  present   day,  and 
ought  to  be  capable  of  experimental  demonstration.     Hut  it  is 
not  probable.     The  experience  of  the  Koval  ('(nnIni^^ion  does 
not  lend  much  support    to   the  view  that  ditteivnt   -trains  of 
tubercle  bacilli  ot  one  and  the  same  type  (lioviae  or  human) 
differ  from  one  another  in  virulence  (certain  strains  from  the 
surface    oi    the    l)o(lv    alone    excepted)  ;     and    the    dominant 
impression   made  on   those  who  worked  out    the   (piestion  of 
stability  for  the  Commission   wa>    thai    tubercle    bacilli   were 
remarkable  among  pathogenic  bacteria  for  the-tabihty  of  then- 
virulence  (sec  pp.  21)"^  and  .;<)()). 

We  therefore  cannot  belie\e  that  tubeiviilo>is  i-  declinin- 
because  the  tubercle  bacillus  is  becoming  less  virulent,  but 
must  seek  for  some  other  explanation. 

Ihere  is  rather  more  to  oe  said  for  the  view  that  the 
lundamental  power  of  resistance  to  inva'^ion  bv  the  tubercle 
bacillus  has  been  increased  among  peo])les  who  lia\e  !on- 
liei'u  subjected  to  tuberculcjsis  by  the  slow  but  continuous 
elimination  of  the  more  su>ceptible  lamiliL  ..  Ihis  \-iew 
assumes  that  high  or  low  jiower-  of  reMsting  the  disease 
are  transmitted  by  inheritance,  a  view  which  is  very  generally 
held,  but  which,  a-  u.  have  remark,  tl  .dready,  cannot  be 
said    to   have   bee:j    proved.     Nevertheless   there    are   strong 
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reason?  for  bclievinj,'  th;it  individuals  belon,!j;int,'  to  races  among 
whom  tubiTCuliwi-i  was,  until  ivcontly.  unknown  are  peculiarly 
liable  to  bfCMnic  iiik'ctrd  wli^'u  brouj^ht  to  luiropean  co;  itries, 
"r  when  the  disease  is  intrnduced  intu  their  i>\\n  lands.  n  this 
eonnection  one  recalls  the  well  knnwn  susi-e;itibilitv  of  the 
South  Sea  Islanders,  of  the  North  American  Indians,  and  of  the 
nati\e  races  ui  Snuth  Africa.  Metchnikolf  ha-  calletl  .ittention 
to  the  ;,'reat  ^usceptdiility  to  tuberculosis  of  the  Kahnuck 
students  who  come  from  Turkestan  to  be  educated  ni  Ru-sia. 
Ai^d  (juite  recently  the  writer  h.i^  heard  on  i.;ood  authoritv  that 
certain  natives  of  Arabia  ^-how  a  very  high  degree  of  suscej)!!- 
bility  to  tuberculosis  when  thev  come  to  reside  in  Jerusalem. 

But  while  it  is  highly  probable  that  for  many  centuries 
tubercull'-i^  has  Ixtn  wecdin,;,'  (uit  the  mure  susceptible  stocks 
among  those  races  which  have  for  ages  been  decimated  by 
it,  and  has  in  this  way  materially  raised  the  average  resisting 
])()Wer  i)f  those  races,  yet  at  the  >anie  t;mt>  it  is  clear  that 
the  process  must  ha\e  been  very  gradual  in  its  action,  and 
it  seems  inconcei\-able  that  it  could  have  made  such  strides 
in  recent  times,  and  in  countries  like  England  where  the 
disease  has  doubtless  been  established  >ince  the  tlawn  of  it> 
history,  as  to  have  wiped  out  half  the  mortality  from  this 
cause  in  less  than  half  a  centmy. 

There  seem>  then  no  good  reason  to  believe  that  racial 
immunization,  by  means  of  the  giadual  elimination  of  fannlies 
who  may  be  suj^posed  to  have  transmitted  an  inheritable 
susceptibility  to  tuberculosis,  can  account  for  anything  more 
than  a  wry  small  jvart  of  the  reduction  in  the  mortalitv  which 
has  taken  i)lace  in  recent  times.  Rather  one  must  look  for 
the  explanation  to  other  causes  which  have  not  been  so  long  m 
operation. 

l!ut  another  kind  of  racial  immunization  not  dependent  on 
heredity  has,  not  improbably,  been  going  on,  and  more  par- 
ticularly in  recent  times,  owing  to  the  growth  of  our  industries 
and  the  ra])id  increase  of  the  urban  poj)ulation.  And  the 
possibility  that  this  may  be  playing  a  part  m  the  decline  ol 
tuberculosis  which  is  nov,  taking  place  seems  worthy  ol 
more  consideration  than  it  has  received  hitherto. 
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There  is  sure  rvidcnrc,  a>  w-ll  bo  pointed  imt  fullv  in 
(  iiaptor  V  (j).  6()),  tliat  tubermldu-^  infection  i->  far  more  widely 
spread  amon.i?  the  peojjle  than  is  indieatedbvf  . cat h-ratea lorn  . 
\\'.'  lia\-r  -I'lii  tliat  one  oer-on  in  ten  (he-  of  tubcrcnhxis,  bnt 
tliere  is  reason  to  tliink  tiiat  one  in  two,  if  not  more,  is  infected 
witli  tuberculosis  which  becomes  arrested,  usually  without  ever 
beint;  suspected  during  life.  Xow  we  know  that  it  is  possible 
to  inuuuni/e  calves  and  otiier  animals  by  ir-ans  of  sublethal 
injection-  of  tubercle  bacilli,  and  we  may  therefore  fairly 
assume  tliat  tho-e  persons  who  are  subjected  to  a  tuberculous 
infection  from  which  thev  recover,  are  to  some  extent  im- 
munized thereby,  and  possess  a  higher  power  of  resistance  to 
infection  with  the  tubercle  bacillus  than  tliev  would  otherwise 
haw  enjoved.  That  thi  i-  no  idl,'  speculation  i^  n  lulered 
proiiaiile  bv  the  observations  of  Xae-.li  who  made  a  careful 
-'\uvh  Inr  tuberculfius  lesions  in  live  hundred  autopsies  at 
/lirieh.  XacLjeli  found,  when  he  came  to  compare  the  numbers  of 
th"-'  ln!  had  died  of  tulterculosis  at  each  aL,'e  piTinl  with  the 
iinmb(i>of  those  in  whose  bodies  he  had  foundtub^•rculousle^ions 
of  all  kinds  at  that  -diic.  that  the  fatalitvof  tubercul(Mis  infection 
(liinini-hed  as  a,i;e  advanced,  and  -vas  inverseh-  proportional  to 
the  trequency  of  tuberculous  lesions.  Thus  in  infancv  hut  few 
bodies  show.'d  these  lesions,  but  where  they  were  present  they 
hadirenerall\prov<'d  fatal.  The  frequencvof  tubercuh-  lesions 
increased  rapidlv  witii  each  succei'din!:,^  age  period  until  iN  when 
it  amounted  to  i)j  per  cent.  \t  the  same  time  the  proportion 
ot  fatal  cases  to  tho-e  shown  to  have  been  thus  infected  fell 
quK  kly  as  age  advanced,  to  about  2()  per  cent,  about  the 
KSth  year,  after  which,  with  the  exception  of  a  small  rise 
between  20  and  jo.  it  continut'd  to  fall  graduallv  until  the  ^'ud 
of  life'. 

The  lesser  fatalitv  of  tuberculous  infection  as  age  advances, 
thus  demonstrated  bv  Xaegeli,  may  of  course  be  due  k  a 
gradual  increase  of  the  natural  powers  of  resistance  during  the 
years  of  growth,  caused  by  purelv  tk'velopmental  changes,  and 
quite  indejiendeut  of  chance  immunization.    And  this  is  rendered 


'  See  especially   the  ch.irt    in   X.iegeli's  paper,    Vtnh.iw's  Arch 
I'joo,  p.  457. 


nea,    cl.x, 


22 


THE  nrriixK  op  TruKuci'Losis 


■(II. 


-i>t- 


morc  pmbablc  1)\-  the  t;i(  t  that  the  maxinii,  .i  jxiwcr-  of  n 
ancc  (arcnrcHiii;  f  .^ch)   are  iirarl\- aitaiiud  at  the  il '-r     i 

the  jxriiid  (if  a'  cnce.     N\'\(i"th(li'>s  it  wmild  he  ra^h  to 

den\  aiu  imiiiuni/.ing  iiifluence  to  the  increasing  fre(]ueiie\' ot 
unprogressive  tubercnldus  lesions  as  the  earlv  years  of  hfe 
ad",  ance,  and  we  are  obliged  to  credit  them  with  some,  ]Hi->ll)ly 
not  inconsiderable,  share  in  causing  the  resistance  of  tlie  n.ce. 

If  it  be  objected  that  artificial  immunity  is  of  short  duration 
and  lasts  at  most  a  \'ear  or  perhaps  two  (as  shown  b\-  eahcs 
\\lii(,h  ha\c  been  injected  for  tiie  piu'jH'sc^  on'-  nia\'  iei)!\  that 
o|iportunitii  s  for  ninfee  tion  are  constantly  being  afforded,  and 
in  this  way  the  resir,tance  of  a  large  proportion  of  the  iiopnlation 
may  be  kept  up  to  a  high  level. 

\ow  We  shall,  in  :i  future  chapter,  show  cause  tor  thinking 
tiiat  the  reason  ihe  dist^'ase  does  not  jn'ogress  in  sue''  ca>es  as 
those  to  which  Xaegeli  drew  attention  is  that  the  dose  of  tubercle 
bacilli  uhich  causes  them  is  too  small  (one  can  produce  such 
aborti\c  infections  at  will  in  ci  rtain  animals  by  einpl(j\ing 
small  doses,  rvtu  if  the  bai  illi  be  the  most  higlilv  virulent  for 
the  species  in  (luestimn.  Xnw  the  lial>ilit\"  to  absorb  small 
doses  of  tubercle  bacilli  inust  in(  rease  with  tin-  ])re\altn(('  of 
the  disease  and  the  densit\'  of  tin-  po)iulation,  and  it  i<  atlmitted 
that  the  L;rowth  of  our  towns  whiih  in  the  i()th  century 
accomjianied  the  rise  df  the  i^i-iat  industrii  -.  in'  crov  ..ing  the 
people  together  and  thus  increasing:  tin-  risk  of  infection,  greatly 
tended  to  spn^ad  consumption.  (  onsumiition,  we  know,  de- 
clined in  .-pite  of  the  a(l\i  I's,.  influence  of  urlianization^  IJ.it 
the  (piestii.u  ma\-  be  asked  did  it  decline  ptii-i  piLssti  witn  the 
rise  ot  the  towns'-'  Was  there  not  perha]  s  an  increase  of 
consumption  in  the  earlv  davs  of  the  movement-  accompanied 
neccssarilv  bv  a  corresjinndin,:.;  iiu  rease  ot  muumal  iminuni/iiiL; 
infections,  which  latter,  b\-  increasing  the  resisting  power  ol 
the  succeeding  generation,  so  Pd  in  turn  to  a  decrease  in  the 

'    Sec  Ncw.sliiilnio,  /if.  cil.   Iitn^.  p.   loi). 

-  This  postulated  increase  in  the  prevalence  of  phthisis  must,  if  it  ,irtiiallv 
occurred,  have  taken  place  in  England  before  roRistration  of  causcb  of  deatli 
became  general  ;  Init  m  Scotland  wliere  the  indu-strial  development  btarteil 
later,  the  .ccnrds  show  that  the  death-rate  from  tul)erculosis  was  rising  up  to 
1.S70  (see  Chambers,  Public  Health,  1913,  xxv,  p.  42). 
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fatality  of  tuh.ivul.iM.  :■'  Iiid.vd  it  s.^'in^  !)c)>-,ii)l,.  that  \\v  may 
now  bo  n-apiiii,'  advanta,L;cs  which  haw  followed,  as  a  >ort  (if 
I  reaction,  alter  a  period  of  t,'reat  activity  of  the  disease.  If  this 
is  SM  ihr  d.rlin.'  in  the  prevalence  of  pnlmonarv  tuberculosis 
which  is  nowt;oinf,i  on  mav  be  leadin-  to  a  slac-kenint^  ,,f  the 
imniunixinfj;  in-ocess  ;  and  in  tinir  tlie  mortality  of  the  disease 
may  rise  agaui,  unless  some  new  factor  intervenes.  Thus  the 
rate  of  mortality  from  tuberculosis  may  be  subject  to  rhythmic 
chanj,'es.  and  the  decline  which  we  are  now  witnessiu;,'  may  be 
nothiu!,'  more  than  a  jxirt  of  one  of  these  waves. 

These  considerations  sc-em  to  show  that  it  would  not  be 
wise  to  be  contented  to  allow  thine;3  to  go  on  as  they  are, 
satisfactory  though  the  present  rate  of  decline  in  the  mortality 
may  appear,  but  suggest  that  >trenu..u>  efforts  should  be  made 
while  the  present  C()mparati\el\-  I,,\v  death-rate  renders  the 
problem  capable  of  being  dealt  with.  At  the  same  time  it  would 
appear  that  great  care  must  be  taken  lest  things  be  made  wors.> 
11. -lead  ,.i  b,-tter  ;  tor  if  this  ^i^.iieral  immunization  by  mean<  of 
-mall  do>es  of  widely  distributed  tubercle  bacilli  is  playing 
uiy  important  part  in  increasing  the  resistance  of  the  present 
V  !!•  ration,  it  is  ju-t  po>sible  that  by  checking  the  distributi(m 
■  '1  baeiUi,  as  lor  example  bv  discouraging  indiscriminate  spitting, 
■r  by  abolishing  bovine  tuberculosis  from  dairy  cattle,  we  may 
actually  be  und'  rmining  the  resistance-  of  the  race,  and  paving 
the  way  lor  a  luture  increase  in  the  sev:  rity  of  the  disease"^ 
Probably  our  attention  should  rather  be  given  in  the  first  place 
to  the  prevention  of  massive  inf.-ction.  To  this  point  we  shall 
'■  "irn  in  rhapt(>r  xxvi. 

Ihese  rem.u-ks  arc  not   intended  lo  discourage  the  efforts 

•vluch  are  now  being  made.     Some  increase  in  the  susceptibility 

•f  the  people  will,  it  seems,  inevitably  accompany  any  decline 

in  the  prevalence  of  tuh.aa  ulosis,  iio\ve\-er  liiought  about.     But 

the  considerations  put  forward  above  will  serve  n,  show  how 

implicated  is  the  problem  of  the  eradication  of  tuberculosis, 

nl  how  nec.-ssary  it  is  to  study  every  aspect  of  the  question 

'1  -rder  that  such  .'fforts  should  l)e  directed  with  sure  aim. 

But   while  speculations   such   as   we   have  just    been   con- 
"I'ling  excite  some  little  interest,  they  find  few  adherents  as 
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yet'.  And  iiiarlv  all  antlinritii-  attribute  tlie  declinr  wliicli 
has  taken  plarr  in  tlir  diMtli-ratc  tidiii  tMbi-rculosis  to  tli'' 
Cdiiiliiii'd  a(  tiiiii  (>i  a  luunlM  |-  of  (  aiiM'^  wliii  li  ni,i\'  lie  i;r(>iii>i-d 
to^^'i'tlicr  undiT  tin  hcadinu  "  iniprdxcnirnt  ul  vnc  i,il  cnnditidii^"  . 
tlioui^'h  naturally  all  autiiurities  do  not  a^rtc  a>  to  tln'  rVlalUL- 
inipnrtancc  of  those  various  causos. 

Bowditili  in  Anii-rita  and  (iar\in  .Milri)\-  in  Scotland 
attributed  con>idrrabK'  intluenn-  in  draina.Lje  of  the  subsoil,  a 
damp  soil  beini^  Ik  Id  in  iiredisjiosf  to  consuniptinn.  A  similar 
conclusion  \va^  arri\i(l  at  (pute  indiprndcnth-  i)\-  Hinhanan, 
and  the  latter  showed,  in  hi-  nm  11  known  researches,  that  in 
vari(in>  towns  where  llu  la\in-  m|  -ewers  had  drained  tin' 
subsoil  a  considerable  inipro\enient  m  the  death-rate  Irmn 
phthisis  liad  InlldWed.  P.nt  he  \\a>  (  arefnl  i<>  point  out  >e\eral 
exceptions  to  tju'  nde,  and  in  Leicester  and  Stratt'erd  the  iin- 
pro\-enieni  whicli  was  observed  soon  after  the  w^rks  were 
carried  out  w.i-  net  fiillv  maintained.  The  pusitmn  tak'.ai  tij) 
by  Hnehanan  was  supjiorted  bv  ThoriU'  Thnrne.  On  the  other 
hand  I)r  Ki'llv,  iSq;,  ^h■dical  (^llicer  nf  Healih  for  West  Sussex, 
disagreed  witli  linehanan  and  jiointed  out  that  the  death-rate 
from  phthisis  had  been  distinctly  lowered  in  his  district  ui 
recent  yi^ars  while  \-erv  little,  if  anv.  chaULH'  liad  taken  place  m 
the  same  period  ni  the  draina.i^e  of  the  soil.  Newshohne,  from 
whose  blink.  T/w  Prevention  of  Tuberculosis,  the  preceding; 
particul.irs  ar(>  taken,  docs  not  attach  much  importance  to 
subsoil  drainas^e  as  a  cause  of  the  decline  of  tuberculosis-. 
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'  I)r  Clivc  l;i\icrc  has  rctfntly  arsiit-'d  strongly  in  f:\\oiir  of  rcganliiii,' 
infection  with  the  bovine  bacillus  in  diildhood  as  luisinj;  ^iii  iiniiortant  im- 
munizing ettcct  upon  the  people,  and  he  goes  so  far  as  to  say  "  I  uouhl  put 
forward  the  proposition  that  until  the  human  tubercle  bacillus  cm  he  ne.irly 
eliminated  from  our  midst,  or  artificial  inuiiunization  becomes  an  accom- 
plished fact,  infection  with  the  bovine  bacillus  through  the  use  of  a  well- 
mixed  milk,  remams  our  best  ally  in  the  campaign  against  tuberculosis."  .\t 
the  same  time  he  is  careful  to  call  attention  to  "  the  risk  of  massive  tuberculous 
infection  through  the  use  of  milk  from  a  single  cow  or  a  jinall  herd."  Brit. 
Med.  Jiiurn.  11JI4,  i,  p.  221.  Xatlian  Kaw  (Tii}i  Year  llnuk  and  Sanatorium 
Annual,  Iijl.?-I4)  and  William  .Muir  ot  (llcnafton  (lint.  Med.  Jnurii.  1014, 
I.  p.  273)  have  e.vprcssed  somewhat  similar  \  icws.  And  the  s.ime  position  is 
maintained  abroad  by  Much. 

'  See  The  Prevention  oj  Tuberculosis,  pp.  194  f/ st'i/.,  and  Trans.  Epidemiol. 
Soc.  x.w.  pp.  ,5i-j2  and  132. 
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'rhonie  Thorne  attaclnd  considerable  importance  to  tlie 
removal  of  damj)  and  otherwise  insanitary  houses,  of  narrow 
streets  and  ailevs,  n\  hack  [n  hark  hous,-,  and  of  cids-Jc-sac. 
Dampness  and  d.irkness  and  slaf,Miation  of  air  were,  according,' 
t<i  him.  thi'  enennes  to  he  rccoi^'nized  and  removed.  Tlii^  was 
thi   piiint  ol  \iew  ot  tile  sanitary  en,t;ineer. 

<  Mliers  have  attached  more  imi)ortance  to  the  unprovement 
'il  Ih.  food  of  the  people.  Sir  tlui,'h  I'.eevor  held  that  "  the 
I'.nii-h  i)ublic  eat  more'"  aiid  pointed  out  that  the  successful 
tn.itm.  nt  of  consnm])ti(in  carried  out  at  Xordrach  was  largely 
based  ui)nn  extra  feeilin.i;.  Sir  Shirley  Murphy  supported  this 
\iew,  and  laid  stress  on  the  c;reater  extent  to  which  women 
have  shared  in  the  decline  of  tubi-rculosis  as  compared  with 
mm.  This  difference  he  explained  on  the  ^'lounds  that  women 
suitir  more  when  food  is  short  than  men  do,  and  conversely 
when  fiMul  becomt's  more  plentiful  it  is  they  who  reap  most 
brn'-lit.  'ihe  man  is  fed  all  the  time,  the  women,  sufficiently, 
nlv  when  food  is  ])lentiful-. 

That  tubeiculosis  is  closely  associated  with  poverty,  hlth 
and  overcrowding,  there  can  be  no  dotibt  whatewr  ;  though 
whether  these  act  by  favouring  the  spi\'ad  of  infection,  or  by 
diminishing  the  resistance  of  the  individual,  may  still  be  a 
m.itter  of  opinii.ii.  Though  it  does  not  s])are  the  rich,  tul)er- 
culn-is  mure  than  tiecimates  tiie  poor,  and  it  is  in  the  very 
lowest  strata  of  society  that  its  ravages  are  most  serious.  As 
evidence  of  this  one  may  quote  the  following  figures  from  a 
]>3.]'rv  read  ]>y  Sir  Shirley  Murphy  before  the  British  Congress 
on  Tuberculosis  (see  Tabie  II  ii.  xt  page  . 

Ihe  cl'  -  association  of  phthisis  with  overcrowding,  and 
with  ])(.\erty  which  naturally  goes  hand  in  hand  with  over- 
crowding, is  strong  evidence  that  tuberculosis  can  be  spread  by 
bad  social  conditions,  and  conseipiently  lends  strong  support 

'  lluiitcnan  nration.  /  'i\  cil-  p.  looS 
"  Now  wlien  a  family  is  poor  who  is  it  that  suffers  most  '^  It  is  invariably 
the  woman  who  goes  without  ;  often  indeed  she  starves  herself.  She  feeds 
licr  husband,  she  fjcds  her  children,  but  often  she  herself  will  go  without. 
Hut  with  improved  prosperity  she  comes  in  for  her  share  ;  and  I  think  in  all 
rrolxibihty  the  people  who  have  derived  the  most  benefit  from  the  improved 
"iiuiitions  of  recent  years  have  been  the  women"  (from  the  reply  \n 
I  >r  Kansume's  paper  in  llie  Trans.  Epidemiol.  Soc.  XXIV,  p.  2*5). 
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Tabi.f.  II.     Oi'crooiL'ciin^  in  Loiufon. 


k-H. 


I'i..i.'rci,.ii  ..f    I'liLiI  l'.i|,lll;itl"Ti.  living 

mnri;  ihari  livn  in  a  nvun  I  in  icrie- 
tiicnts  of  Ir,^  ihr\ii  five  r.wni^l 

District  Willi  un.lcr  lo  per  cent. 

Ii>-I5   ,, 

',i--!o   ,, 

J0-J5   ., 

^o-^s   . 

'•  over   ?5 


llic  I'hlhUi-.  lic.iihnile  per  looo.if 
P<>|iul.'itlon  in  1894-98,  v^rieil 
fr'im 


'•57 
lf.7 
2  06 

2- 1  3 
2-4() 


I  '..( 
IS,, 
211 
242 
2-66 


From  a  paper  read  by  Sir  Shirley  .Murphy  Ix-fore  the  Brit.  Cmig.  .„, 
Tuberculosis.  Cataloi,'.  vol.  i.jni.  p.  15,. 

to  tho  vi,nv  that  tlir  declino  of  the  disease  has  been  brought 
about  larpelv  by  the  amehoration  of  such  conditions  to  whi.h 
*'nd  Midi  fficat  efforts  have  been  devoted.  Not  in  En-land 
oniv  has  the  mortahtv  from  tubercul(.sis  fallen  i^'reatlv  but 
in  all  th-:'  mfwt  advanced  countries  for  which  statistics  are 
available.  Only  in  backward  countries  hke  Ireland  or  Xorwav 
has  it  incrca^cvji. 

There  can  be  no  doubt  then  th.it  the  changes  wliirh  may 
be  summed  up  in  the  phrase,  amelioniCon  of  social  con.Jition. 
liav..  jilaved  a  considerable  part  m  the  reduction  of  the 
-leath-rate  fn,m  tuberculosis.  There  is  no  need  to  labour 
this  pomt.  It  i>  admitted  universally,  .\mong  such  changes 
the  unprovement  which  has  taken  place  in  the  manner^'  of 
he  people  must  not  be  nwrlnok,  d-.  The  Labouring  m.an  no 
longer  sp,t,  on  the  tlo,,,-  in  hi.  home,  a<  he  ummI  sometimes  to 

'  In  Ireland  tlie  highest  point  in  the  death-rate  frn,„  tuberculosis  was 
na>l„.d  .n  i<,o,  when  the  rate  was  28.«o  per  million.  Since  that  year  there 
l.as  been  a  gradual  decline  to  a  rate  of  2150  in  the  year  19  s.  ow  „,"„ 
nnprovement  of  more  than  a.,  per  cent.,  since  attention  wis  pr  ,n"nentlv 

mortality.     (See  Rep.  of  the  Reg.  Gen.  for  Ireland,  f.r  1012.     Keviewed  in  the 

phthisis  in  France(i<,05,/,.r.  at.  p.  65).  Complete  phthisis  statistics  are  available 
only    or  Pan.s    and  it  is  doubtful  whether  these  can  be  trusted      Th     mo 

hr;?:t:;f;:::r  rz'''  '"■  "^" '"  ''"-'^ ''-  "'■^^■^■^  ^^^^ '-  ^-^-'^ 
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<!"■  'I'l  "i'-  (InMi-ii  1111,  s,,  niiidi  th,.  l,.-,s  ri^k  »i  su-;illowiim' 
tiib.Tcle  barilli  ,„  th,.  ,|iit  wliuh  thcv  Mick  off  th.-ir  fuiircrs  and 
toys.  The  standard  of  domestic  cl.  Miilin<<-  has  n,,  d,,nl,t 
improved  in  the  poorer  <iuarters  .,f  ,,iir  preat  cities.  Over- 
crowding especiallv  i^  less  eomnion  than  it  was:  and  it  is  to 
be  hoped  that  consumptives  are  less  ficiuentlv  allowed  to 
share  a  bed  with  a  healthv  person,  or  j^ersonN  than  was 
fornierlv  the  case. 

I'-ut  it  i.^  held  bv  some  that  such  improvements  as  we  have 
been  considerin.s,'  are  pn^bablv  not  sufficient  bv  themselves  to 
ab.,lish  consumption,  otherwis...  as  Sir  William  Rroadbent 
pomted  out,  it  would  have  disai)p,.ared  long  ago  from  amon^- 
the  ricli.  It  Is  pi-ob.iblc  thenfore  that  some  other,  and  more 
direct,  factor  also  has  been  at  work  in  reducin;,'  the  death-rate 
Irom  this  cause.  It  has  been  rather  the  custom  hitherto  to 
disparage  measures  and  tendencies  which  ha\-e  combined  to 
limit  direct  infection  from  the  sick  to  th.>  healthy;  aufl 
this  is  not  surprising,  for.  as  we  shall  see  in  another  chapter 
the  maiority  of  authorities,  in  this  countrv  at  least  have  been 
"Klmed  to  belittle  th.^  direct  infectiousness  of  phthisis. 

Xcwsholme,  howexer,  after  e.xhaustixelv investigating  all  the 
suggestions  which  have  been  brought  forward  to  explain  the  fall 
in  the  death-rate  from  tlie  can<e  i„  ,,,ies,inn  arrived  at  the  con- 
clusion that  "uone  of  them  sufficed  to  explain  the  experience 
ot  dillerent  cnih/ed  communities  in  regard  to  phthisis  both  as 
to  the  epoch,  aiKl  the  extent  of  its  decline  ;  and  the  influence 
"iHcli,  concurrentiv  with  ail  of  these,  has  been  exercising  the 
predominant,  though  unrecognized,  influence  is  the  segregation 
of  consumptives,  especially  of  a-hanced  cases,  in  general 
hnsiHtals,  inhrmaries  and  asylums,  as  measured  bv  the  ratio 
of  the  respectue  ani.Mints  of  total  and  institutional  reliefs  " 
Ihere  has  doubtless  been  a  very  large  amount  of  segregation 
o  consumptives  going  on,  not  indeed  with  the  avowed  object 
"  diminishing  infection,  but  for  the  purpose  of  treatment  or 
tlie  rebel    of   destituti(.n.     The  Kt   Hon.  John  Burns^   in  an 

»oo,  VI.  p.  3,3  ;   The  Prevention  of  Tuberculosis,  p   2v> 
■  Lancet,   toi^.  ii.  p.    ,  :;o 
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addrt'ss  road  before  the  Internatii)n;\I  Medical  Congress  in 
Ldiidiiii  in  Kjij.gavf  sonic  strikin;,'  ti;^ureM  sliownif;  liuw M-f^rega- 
tmn  liad  increased  iii  iln-  tountry.  keferring  to  deaths  from 
.ill  causes  these  tigines  slio\v(d  tliit  the  proportion  whicli 
(iicnrred  in  public  in<titiifion^  Ii.kI  ii~c  n,  in  this  countrv,  imin 
one  111  nine  iii  i^>i  to  i.iu-  iii  iwr  111  i')i";  \\liilc  m  London 
it  had  risen  from  one  in  five  in  i8t>i  to  two  m  ti\(  m  n^io. 
ronctrnini,'  phthisis,  he  said  that  "in  kjii,  in  tiic  whole  of 
I-ii:;l.iiul  and  Wal-s,  34  per  cent,  of  the  nialr,  and  -'J  per  cent. 
oj  the  liuiali'  deaths,  and  m  London  511  \ni  nn\ .  ot  the  iiialr, 
and  4.S  per  cent  of  the  female  occurred  in  in-titiition~."  So 
great  an  atnoiiiit  ot  segregation,  the  growth,  it  iiM-d  hardlv 
be  said,  of  niodrin  times,  cannot  li,i\(,-  1m  i  11  without  con- 
sidtiahlr  cltcf  t  on  tic-  death-rate  from  tulierculosis'. 


I  lie  I>i\!iiic  kJ   J  itbiiciilosis  . I crc/i/ <(//)/;'. 

Whatever  he  the  causes  of  the  decline,  and  tin  \-  are  without 
doubt  complex,  one  -striking  fact  come-  out  tioin  a  ^liidv  ot  the 
chart ,  iiaiuel\-  that  llii-  rtifr  <-/  dccUui  has  been  an  cvcy  nccclcmtiHg 
cue.  l'"or  >urelv  we  >hould  judgi  of  the  relati\e  rate  of  decline 
at  two  ui\-eu  jH  riods,  not  b\'  comparing  the  actual  annual 
decrements  at  tlioe  pi  riod-,  Imt  the  ratio-,  which  each  of  the 
decrements  bears  to  the  moitalit\-  immcdiatelv  prccedint,'  it. 
That  this  is  tin-  ri^ht  wav  to  judge  the  rate  of  di'cliiie  will  be 
CNudeiit  if  we  consider  a  concrete  exam])le.  Let  u-  Mij)pose 
the  mortalitN'  to  fall  in  one  \-e,ir  from  1000  to  ()()o,  and,  at 
another  p(_'riod,  from  100  to  00  in  the  -ami'  sjxice  of  time.  In 
each  case  the  actual  annual  decrement  i-  10,  but  in  the  hrst 
case  the  niortalit\-  ha-  declined  by  ^!..^\\.  anil  in  the  second 
by  ,',th.  I-  not  the  rate  of  decline  in  the  latter  instance 
ten  times  as  great  as  in  the  former,-'  If  this  is  admitted  then 
we  must  define  a  constant  rate  of  decline  as  one  win  re   the 


Kocli,  in  1900,  in  liisXobcl  I.ei.t lire,  said  tli.it  there  li.id  l)cen  a  grtat  decline 
of  tuberculosis  in  Prussia,  and  tliat  in  Berlin  )i>  per  CerU.  ot  the  cases  of  pul- 
monary tuberculosis  died  in  hospital 

The  intluence  of  segregation  is  reft-rrcil  to  more  fully  m  t  ha|)   v. 
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iiMitality  rarli  yi'ar  is  k'ss  tlian  tlial  •■{  tli<'  \r.ir  imriir<li:itr|\' 
invdcliiif,'  it  by  a  constant  tractii'ii  it  th.   l.iii.i. 

Again  let  tis  consider  for  exaiupi.-  th.  ..i~.'  <>\  .t  m^iLiliiv 
wiiich  always  di.  liii.  d  at  tli.  rat.-  ..|  i  pci  i-nt.  |Hr  ainiiiin. 
Ill  such  a  case  tin  ai  tual  .iniiiial  drir.-ni.  iit,  h.iiiL;  l>v 
iispothesis  a  constant  fia.  timi  i.|  a  diinini-hiii:,;  i|nantity,  will 
it-ilt  diminish  in  iik-  iu..|).ii  tn.n.  I  li.  -I..]),- uj  t lie  curve  will 
tlirnturc  heeoine  less  and  less  >li.<\)  a^  tinir  f,'(HS  on;  it  v>dl 
■  .\liii)it  a  convexity  downwards  ;  and  it  will  he  eontiniialK 
a|>i)i-oarhin,!,'  a  direction  i)aiall.  1  t..  tli.-  ha^.'  linr.  It  will,  m 
tact,  look  very  inu. ii  lik.-  tlic  li.u.r  liall  ..t  a  paralKila  or 
livperbola  drawn  with  it^  a.\i^  lim  i/ontal, 

Hut  this  is  n..t  tin-  ( ,i-r  witli  the  .urxr  nf  tlir  diatli-rate 
from  tuberculosis  in  recent  tinus.  The  "  curNe  "  in  la'.t  cmi- 
tiniies  to  approacli  the  base  in  a  luariv  >traiL;lit  line,  and  from 
tlii>  it  follow-,  that  the  actual  .mnnal  dicrements  have  rcinaint d 
alm..--t  the  -am.'.  I'h.  \-  ha\e  imt  .ipiireciably  diminished,  ,iiid 
I  i.n-.r(|ii,  ntiv  tlu'  ratio  of  the  annual  tlecrem.nts  tn  thomortality 
iinnirdi.itclv  prccedinL,'  has  been  a^  constantly  iiicreasintr,  and 
til.  latf  nl  (Kcliiie  ha-  hciii  an  ever-acct'leratin.i;  oiii'.  This  is 
important  because  it  -Imw-  that  the  causes  which  ha\e  i)ren 
j  rM(lnrinK  this  decline  ha\e  l)een  .t^rowin;,'  strcm^er  every  \-ear ; 
111(1  It  affords  stron.t,'  hope  that  the  nir\e  will  actnalh-  >ome 
ila\  nai  h  the  ha-c  line,  a  cui-ummatii m  which  wnnld  nc\er 
be  reached  if  tin   rate  wire  to  fall  b\-  a  constant  percentage. 

As  a  matter  of  fact  if  we  c  mipar.'  the  mean  annual  death- 
rates  of  successive  decad(  -  with  mie  aimtli.  r,  we  lind  the  rate 
<if  decline  from  decaiK'  t..  dirad.'  lia-  increastd  from  1 1 -b  j.er 
e.nt.  1>,  tw.  .11  i,S6i-7(j  and  iSji-.s,),  to  17-76  p,  rceiit.  between 
i>'M-njooand  1901-10. 
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Mem 
fr«>in 
kiiitU 
Wills 

alilitutl  tlenth 
liilicn  iiltwi*  1 
iti    hiiitiat)') 

r4i< 

1'  ..II 
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llimiiiiittiin 
crt*:h  *i«catlB 

1861-70 

iii^ 

l87i-»<o 

280a 

377 

l88i-.>o 

i.\20 

^ii 

I8€ji-I900 

201c 

419 

1901-to 

""53 

357 

'lAbii-  111.     J  Ih   K'lli-  (il  -^^liiili  the  Ihdlh-rate  from 
Tuberculosis  has  Daliiuii  in  Successive  Decades. 

KuU  iif  declinr  bel»«-P  ihr 
ilec.iiic*  .-t*  nieuiurcii  li>  ihe 
iali<i  of  the  ilecrtrtieitl  t<< 
the  r.ile  fur  ihe  pr«vi..ii> 
dccaiis 

1104 

15  «3 
17-76 

This  accelerating  rate  01  docnaM-  in  tlir  niMitalitx  rai.^es 
strong  hopes  that  the  disease  will  actii.illy  du  nut  ;  Ini  it  tli>' 
rate  of  acceleration  in  the  decline,  whu  li  has  continned  wiiii 
sin. ill  111  let  11, nil 'II-  ii\it  witlniiit  .iii\  n  ,il  I  in  1  k  ti'i'  li.ill  .1  I  «iitur\', 
were  to  go  on  iiiuliiiiiiii-lud  111  the  luturr  tnln  ii  iiln-i-  \\..iihl 
become  extinct  within  lln    pnsent  centiiiA'. 

It  seems  too  nuuh  t.i  believe  tint  tin-  will  W  n  ,ill\ 
accomphshed,  and  it  111. i\  w^l!  hr  that  tin  r.itr  ol  accfh-ration 
will  slacken  ami  tli.it  tin  l.i-t  i\iuiiant-.  dl  tulHTcnlosis  will  be 
slow  in  going,  lint  wlnl'  tin- is  freely  ailnntl.d,  it  nevertheless 
seems  i)n>l..il>lr  th.it  \\v  art  a'*  iall\  witiu-sing -nnlr--  the 
presiiit  decline  hi'  nurely  the  p.iil  ol  a  waw  snch  a^  \\v  lia\r 
already  seen  sonu'  gnninds  for  thinking  i-  po-^-ibir  tin-  i.ipid 
extinction  nt  dm-  1.1  tlir  grcatc-t  di-.a  .-  whu  li  atlhct  ni.inkiiul, 
and  tli.it  tulKTCtilosis  is  going  th'  -.mn-  w.i\  .1-  lii.in>y,  ague, 
black  death,  typhns,  and  ina\-  we  add  -iiiall-i»i\.  and  otlur  ot 
the  great  scourges  of  the  l)y-gone  past. 

Smni'  til.  n-  niav  be  whi>  will  deplore  snch  a  prospect,  nii 
the  gnnlnd^  that  di>ea>e>  ,nv  n.itnie's  means  of  removing  the 
nntit.  and  who  will  ar^^iie  tluit  M  inbercnli)si>  should  beionie 
extinct  the  neces-arv  cinsecpu-nce  will  be  a  dt  teridiatidii  nl  the 
race.  I'.nt  the  great  majority  ot  sensible  i)e<ipli  will  not  take 
this  \iew.  Kven  if  it  be  granted  that  tiibeicnlo-i-  carries  dl 
thoM'.who  are  less  capable  of  resisting  it-^  att.uk-  rather  than 
tho--e  wliii  .Me  niost  cxposcd  to  infectiiiii,  it  due-  not  tollow  that 
the  particnl.ii  weakness  which  snch  inili\  idi.al-  po--se-s  will  lie 
anv  detriment  to  tliein  wli.  n  tulx  renlo-i-  is  abolished,  tor  tlure 
is  absolnteh-  no  rea-on  to  think  that  it  i>  correlated  with  an\- 
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I'tlirr  wcakiK  .->.  'a  tlii>  (niiiirc  tiuii  S(  urtuld  niii.irks  tli.it  In 
li.i-  littli'  taitli  in  tli.'  tiib.K  1.-  hacilhis  as  "  an  iinpr(i\cr  dl  tin 
1  '■  II. ill    III'     ^1h  Mil  111    firindors    (he    says)    dn     Iciii 

IuIhu  iilosi?  of  tlir  luiif^s,  but  it  UDiiIcl  hi"  absunl  to  >.i\  ih.it 
half  tlu-  Sht'thi'ici  i^iindiis  ;irc  tlicffforc  \vtakhii;^>.  Atliliti-s 
as  well  as  schohir^  ilu  licnn  tiiliii(  nlosi^.  iln-  ounri  of  a 
pt'diRroe  bull  does  not  considi  r  tin  .iniiii.d  ,i  w,  .iklin^  because 
he  has  to  take  steps  to  protect  it  Iroiu  tuberciilo^w.  "  "  It  is 
tile  tuberculoid  who  are  the  \\rakliiit,'>,  not  the  tubcrculizable'." 
This  view  is  completely  lume  out  bv  tin  pt  i-dn.d  experience 
of  the  present  writer,  who  has  been  greatly  struck  by  the  fact 
thi.t  amoiif,'  his  friends  and  acquaintances  who  have  been 
attacked  by  tuberculosis  many  were  physically  considerably 
abo\o  the  average. 


(  llAI'T'R    HI 

HE    i:\ll, M     lO    Wlllel      lACII    SIX     HA>    SH.\I<i;i)    IN 
IIIK    DKCLINl-     Ol-    irBHRC  TLOSIS 


Wi'  have  alrr.ul\-  ^i ni  that,  in  the  tleclnie  which  has  taken 
place  in  the  death-rat.  Iinin  IuIk  rculosis,  females  have  benefited 
more  than  males.  It  i>  [noposed  in  tlir  pn-eiit  diapter  to 
consider  more  closely  the  extent  to  which  ,-,Kh  --ex  lia>  shared 
in  this  decline. 

Thi'  Iwlliiwiii!;  dia,L;rani-.  to-,tliiT  with  the  acconip.in\-in,^ 
figures  on  which  tlu'yare  based,  show,  for  e.irh  sex  S(?par,itel\-, 
at  various  jieriods  of  life,  the  nuaii  annual  mortality  from 
tuberculosis  during  the  decad. >  iM)i  ;o,  iScji-upo,  and 
K)Oi-io.  The  iiiter\-ening  decade-,  iN-i-So,  i.SSi-cjo,  nii!;ht 
have  been  given  also,  but  it  w.is  thought  better,  ior  the  sake 
of  clearness,  to  ,,uiit  them,  and  to  conline  attention  to  tlie 
changes  whii  h  took  place  iluring  tin'  latter  part  of  tlu'  lotii 
century,  and  then  see  to  wiiat  extent  these  changes  have  con- 
tinued to  act  in  recent  vears. 


IuIh- rculosis  in    tin-   iiritisti   Isles, 
I  )iz. 


lit    Kt-priiit,  Piihlic   Hcallh, 
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r^i\(,R.\M  n'.    Miciii  annual  dcath-iatcs  from  tuberculosis  cf  each 
sex  and  at  vuiious  age  periods,  for  the  selected  decades^. 


Dccat'.c 

^^cx 

All 

i.Siii-i,S70 

M 

3327 

lS.)I-lyoo 

M 

315" 
221.5 

I' 

■771 

Ii)0I-InIO 

■M 

l'K)2 

15-    20- 


.1.5- 


1.1- 


M      3327  o.iiS  lo^Q  s.w  2_iS2  4031  .,200  42.).(   yjo.,   ,433  2174  740 

'■j       315"  -t'Jl7  93'J  l.i'Jo  5300  4087  4482   j.j8S   20.54   217H    1354  ,S2S 

""'■5  4317  70.5  ->^'  1234  2102  2541   3251    52')'!  271.8   1706  029 

3.51"  7-H  ^l^  1555  I7'*'~<  io8(,  22114   1755   I  544     yoo  427 

3129  '>3(.  41.3  ()97  i;,,  215c,   21.22   2954   2574    I'"'*"'   W.S 

'        'l-i   2''3"  '"1^  71''  li.i"  I4.',T  i'.,Ti    1710   1.(4.)  iisi,     Si),   4,,., 

It  will  he  scon  at  once,  un  looking  at  tlio  two  dia,L;ranis,  that 
lioth  .M\.s  haw  participated  in  the  decline,  but  not  to  the  same 
'■.\l(  nt.  At  almost  every  age  period  the  decline  has  bicn  greater 
among  temales  than  males  ;  and  ui  each  sex  the  declini-  has  been 
greater  in  adolescence  and  earl\-  ac'.ilt  liie  than  at  any  other 
period.    This  will  api^ear  more  clearly  in  the  tolh.wing  analysis. 

In  ordir  to  faciliiate  a  mofe  .xact  comparison,  the  ratios 
which  the  rates  of  the  two  latter  decades  bear  to  those  of  the 
decade  or  d.  cades  which  preceded  them  are  set  out  as  per- 
centages in  Table  I\';  and  in  Table  V  the  percentage  decline 
which  took  place  in  the  intervals  between  these  (K'cades  has  been 
;;iven.  To  these  have  been  added  the  ratios  which  the  decline  (in 
each  of  (he  inter\al-)  among  females  bears  to  that  among  males. 

Fabi.i;  I\'.  Co)nparing  the  death-rates  fnoii  tuberculosis  at  the 
three  selected  deca'des,  leith  those  0/  the  decade  or  decades 
fi'Cceding  the»i. 


The 


l3- 


ratc  lor   i«.ji-i.joo  cxpres.sod  as  a   percentage  of  that  for   181)1-70 

All  ages   o-       5-      ,0-     t.5-  20-     25-      35-     45-    55-    1-5 

,,        ,  ^''"^         72       (-"J       58       52  ,52       00       77       83       81        7 

l-rmales         50  72        7M       (,3       47  44       4-        37       3,^       „,       l, 

I  he  rate  (or   1901-10  expressed  as  a   i.jrcentage  of  that   for   1891-1900 

'^.'■'l^-^,  J I         7-:       90       89       81  83       85       81       89       95       .(., 

l-emalcs         80         75       94       87       80  80       79       76       83       88       >,,, 

The  rate  for   1901-10  expressed  as  a   percentage  of  that   for   i.sOi-70. 

.t7         5-       '<-       .i-:       42  .)  5       31       62 
45         .>(       74       55       3>! 


81 


100 
116 


-Males 
r.Miial 


74 


54 


90 
35        ,17        4  3        V)       54        00         94 

I  he  hmires  for  181,1-70  and  18. ,1-90  are  taken  from  the  Supplement  to 
■he  i^^lh  Hep.  „f  the  l^eff.  Get.  li.  and  If,  I't.  i,  p.  i  xcui,  where  may  also  be 
l.'und  the  figures  for  the  intervening  decades.  Those  for  1901-10  have  bten 
■-.dcidated  from  the  figures  in  the  .\nniial  Reports  b\-  the  help  of  a  table  of  the 
jMx  ,nd  age  distribution  of  the  population,  kindly  provided  for  the  purpose 
liy  ti.rj  Registrar  (leneral. 
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Table  V.     Sho^.ing  the  <kclvu-  in  the   nwrtahty   Jn.nlnlu- 

culos:s   for   each    s.,v   ./   ranous    «,v   pcnods,   dunn,      u 

nZal     lci.ccn   the   tkrcc   selected    deeades ;    and  jurtker 

female  mortality  to   that  m   the    male  mortahty,  Ik    latto 
taken  as  loo. 

Ucclinc  between   iSol-yo  and   iSgr-i.jOO. 

4i^   o^     5-    >°-  '5-  20-  23-  35-  45-  55-  O5-  75- 

Pcrccntagc  duclinc  ,-,     ,,5     22     15 

in  M:.lc  mortality      3^     2'^     3'     42     4'      4^     4 
Percentage  dwliue  i     3s     33     lO 

in  l-'cniale  mortality  44     2        ^l      3,      53     3        3->     ■<-' 

'llrSf "      '38   .CO      f^S     88    MO    M7    I33     .87  24.    -o   ,50    127 


Pcrcentafi;e  decline 
in  Male  mortality     to      2'^     'c: 

Percentage  decline 
in  Femali  mortality  20      25       ' 

Ratio  of  l-'e:iialo  to 
Male  decline 


Decline  betsveen   iS.,i-iooo  and   njoi-io. 
II     10     i;     15     >"     I' 


(increase) 
7       I     <."/,. 
(increase) 
,,     20     20     21     24      17     12       I    10";.. 


,25     89     60      118   105   118    140    >26   155   >7>     '°° 


Decline  between   iSoi-70  and   i')Oi-io. 

Percentage  decline  ^     ^o     25     22     10 

in  Male  ni.irlality    43       4'^     3^     4'^     5-      3/      t^     ■:> 

Percentage  decline  _     ,1      --      -r      10      ^t         1 

,n  Female  mortality  55     4"     ^<'     ^i     "'     ^^     '^^     ■^'      '^^     "*  '     ^'        ' 

'"MaiJ'de^Une" '"      -28     9?     58     04     .07    114    .29   150   196    .84    .54     40 

Let  US  first  cf.nsidor  the  decline  which  took  place  between 
the  decades  1S61-7"  ="^f^  ^^<n-iQoo,  an  interval  which  roughly 
corresponds  to  th.   latter  third  of  the  iqth  century. 

■  The  first  point  to  notice  is  that  the  decline  in  females  o{  all 
..f,es  exceeded  that  among  males  of  all  agos  in  a  rather  higher 
nror  n'Onx  tlian  tour  to  three. 

The  n.  xt  point  is  that  the  reduction  among  males  was  very 
much  greater  m  the  earher  than  in  the  latter  halt  ot  hte, 
amounriug  to  40  per  cent,  or  more  at  each  age  penod  from  10 
to  ,5,  and  bcmg  onlv  about  half  as  great  at  any  age  per  od 
afterwards.  In  otiier  words  youths  and  voung  m-n  benetitetl 
twice  a^  much  as  men  of  middle  and  old  age. 
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Among  females  on  the  other  hand  the  decUne  was  more 
evenly  distributed  over  the  whole  period  of  life.  It  was  indeed 
greatt'bt  between  15  and  35,  when  it  exceeded  50  per  cent.,  but 
it  continued  to  be  over  40  per  cent,  up  to  55  years,  and  even 
after  that  it  fell  off  but  slowly.  The  disparity  in  the  benefit 
derived  by  the  two  sexes  respectively  was  therefore  greatest 
in   the  latter  half  of  life. 

Let  us  see  more  exactly  how  this  disparity  of  benefit  affected 
the  two  sexes  at  the  different  periods  of  life.  In  infancy  the 
reduction  in  the  mortality  was  equal  in  the  two  sexes.  Between 
5  and  10  it  was  considerably  greater  among  boys  than  girls. 
Between  10  and  15  the  difference  was  in  the  same  direction  but 
of  less  extent.  Thus  far  only  did  the  males  benefit  more  than 
the  females.  At  all  other  periods  of  iife  the  reduction  of  the 
mortality  of  females  exceeded  that  among  males,  and  during 
a  considerable  portion  of  life  it  exceeded  it  greatly.  Thus, 
during  tlie  whole  period  between  35  and  65  it  was  at  least 
nearly  twice  as  great  among  women  as  among  men,  and  between 
43  and  35  nearly  two  and  a  lialf  times  as  great. 

TJHis,  to  sum  up,  the  disparity  in  the  reduction  of  the 
niortality  from  tuberculosis  in  the  two  sexes  during  the  latter 
third  of  the  19th  century  was  nil  in  infancy,  and  considerable 
in  childhofjd  when  the  reduction  was  greater  among  boys  than 
girls.  In  adolescence  tlie  disparity  was  small,  but  was  now  in 
favour  of  the  girls.  Gradually,  at  each  successive  age  period, 
the  disparity  advanced,  becoming  more  and  more  in  favour  of 
temaK :,  until  it  reached  its  maximum  late  in  middle  life,  when 
nearly  five  men  died  of  tuberculosis  for  e\ery  two  women. 

Turning  now  to  the  more  recent  period  we  find  that  \'ery 
laucli  the  same  changes  went  on.  Again  there  was  a  great 
rcduaion  in  the  tuberculosis  mortality  of  both  sexes,  and 
at  all  ages  (old  age  alone  excepted)'.  During  this  interval 
the  greatest  reduction  occurred  in  infancy  in  either  sex,  and  in 

'  This  increase  in  old  ape  may  be  due  to  a  transference  from  bronchitis 
to  plithisis  as  already  explained  in  the  last  chapter. 

'Ihe  Injures  showing  the  decline  at  ib.e  vari<3us  age  periotis  are  smaller 
than  tliose  whicli  we  have  just  been  considering,  and  we  must  remember 
that  ue  are  now  dealing  with  a  period  ..f  10  ye.irs  wliereas  pre\iously  we  were 
dealing  with  a  period  of  30  years. 
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.ach  sex  also  the  next  .rea..  ^^^:^^^r  ^^^l::^:^ 
and  45-  Again  Nve  In.d  that  ^^'^  -'  '"  ."^  ^^^J"  ^^^^^^^  ,,,d 
,„..^  nnles  -i-derably  exceedec^  .  i^^^iaou  among 
that  at  ahnust  all  periods  of  He  a    er  th  t  th  ^^^^^   ^^^^ 

l^niales   consulerably   -^'^^^^  j^^^  ^"^^.^  respeet.vely  is 
d.paruy  in  the  -^"ctK.  ^nu    g    h    Uu.^xc^  ^^  1^^^^  ^  ^^  .^ 

not  .o  great  ^^i;^;!;^;;^  ;^;^;;;  oceurred  again  in  the  latter 
of  tvvotoone.      Iht  greatesi  u^        ^  between 

"""  "' '"°'  "'"i  ^o'lr^tl    o  '       botl™  55  »na  05. 

45  and  55.  and  « ."";„    ,,'r  A^  reduction  among  fen.alcs  to 

tJ:S.l^::r£?;."-:----*\:?r 

the  Nvliolc  period  under  revretv    ■""'->''=;.  ^^,  ^„,  „„,„„, 

rr-:;!.'^si,a';.  o.  ,..0  („an,e.y  np  '^^■^-:^^:::;j, 

1  tter  half  of  life  it  has  been  considerably  lesb. 

and  during  nearly  the  xshole  oi  in  o  reduction 

'--  5  to  to  .hen  ;;-;--  2X1  ^d  :2ntnsiderably 
either  approximated  o  -  --^^^^/j^,^,„,,,  ,,,,ely  65  per 
exceeded)  50  pe      en         ^^^e  gre  ^^^^^^^^  ^^^^  ^^,^_^ 

,-,mt     occurred  between  20  anu  ^3,  ou 
6„  ^r  c^t.  durtn,  tl.e  vl.ole  penod  from  13  to  35.  and  „  per 

.,,^:;:-:>n,,dert,.....».nd.,;a..^ra.e..d^^ 

^"lwtxcep  ed  1  -leauie  among  females  greatly  exceeded 
Sttnc^-U  and  the  disparity  increased  up  to  45  to    5 

vvars  when  the  decline  among  women  was  nearly  twice  a.  h  gh 
.  "mo  .men  (19.  percent  ^   after  which  ,t  dmnnished  .hghtl, . 


j» 
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//  iiuiv  he  said  in  ,^i'i!i')  til  terms,  then,  that  ditrinfi  the  latter  half  of 
rfe.  lunueiv  fnoii  j,^  tu  75,  the  female  mortality  fmm  tuberculosis 
liecliiieil  at  least  half  as  much  a^aiu.  and  from  45  to  55  nearly 
t'iciee  a\  much  as  the  male  mortality. 

riir  (liantios  which  wo  luive  been  considcrin!:;  in  the  incidence 
(i(  the  inoitiihtv  nn  the  two  sexes  may  be  shown  in  anotluT 
wav,  namely  by  expressin;,'  the  mortahty  of  one  sex  as  a  per- 
C(  nlau'e  of  that  of  the  other,  for  each  decade  vmder  consideration. 
Tlu^  has  been  done  in  the  following  diagiam  which  gives  the 
ratio  of  the  mak'  mortality  at  each  age  period  to  the  female  at 
thi'  sanii   period,  the  latter  being  expressed  as  loo. 

From  this  diagram  we  can  easily  sec  the  unequal  incidence 
of  the  mortality  of  the  two  sexes  at  different  periods  of  life  ; 
and  how  the  inequality  has  increased  or  diminished,  or  in  some 
cases  become  reversed,  in  the  intervals  under  review. 

In  early  life,  between  5  and  10,  where  formerly  rather  more 
bovs  died  than  girls,  the  position  has  been  reversed  and  the 
death-rati'  is  now  greater  among  girls  than  boys.  Between  10 
and  15,  when'  the  rate  has  always  been  much  higher  among 
the  girh,  the  disparity  has  diminished  slightly.  Between  15 
and  2(1.  where  the  rate  has  always  been  somewhat  higher  among 
girls,  the  disparity  has  slightly  increased.  Between  20  and  35, 
the  tables  have  been  turned  to  the  great  advantage  of  women ; 
formerly  the  rate  was  rather  higher  among  women  than  men, 
now  it  is  very  considerably  higher  among  men.  Between  35 
and  45,  the  rate  was  formerly  only  a  very  little  higher  among 
men  than  women,  now  the  male  rate  greatly  exceeds  the  female. 
After  45  the  male  rate  was  formerly  greatly  higher  than  the 
female  rate,  and  the  disparity  between  the  sexes  has  increased 
very  considerably,  so  that  at  the  present  dav,  from  that  time  of 
life  up  to  old  age.  the  death-rate  from  tuberculosis  is  twice  a? 
hi^Ii  among  men  as  it  is  among  women. 


77;r  Cause  of  the   Unequal  Sex  Distributio);  of  the  Mortality 

To  what  causes  arc  these  great  differences  m  the  respective 
liability  of  the  two  sexes  to  die  of  tuberculosis  due  ?  The 
difference  in  the  first  few  year,,  of  life  is  in  accordance  with  the 
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Diagram  V.     Ratio  of  Male  to  Female  Mortality  from 
Tiibcrcitlusis. 
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rule  that  malt'  infants  are  more  delicate  than  female 
t'T  a  similar  difference  is  seen  at  this  time  of  life  in  the 
m.irtalitv  from  ail  causes.  It  is  dilVicult  to  say  to  what  it  is  due. 
Alter  infancy  the  liability  of  ^irls  to  die  of  tuberculosis  is, 
as  we  lune  seen,  at  the  present  day  greater  than  that  of  boys, 
and  this  ccmtinues  up  to  about  the  20th  year.  Formerly  the 
difference  bc,i,'an  at  10  and  continued  up  to  35.  Does  this 
ditference  depend  on  some  deep  seated  peculiarity  of  sex  con- 
stitution which  makes  the  tissues  of  the  female  at  this  time  of 
life  a  more  favourable  soil  for  the  development  of  the  tubercle 
b.icillus  than  those  of  the  male,  or  is  it  simply  dependent  on 
diUerences  in  the  habits  of  life  of  the  two  sexes  ?  That  the 
latter  is  the  true  reason  would  seem  probable  from  the  fact  that 
the  liability  of  the  sexes  between  5  and  10,  and  again  between 
20  and  35.  has  been  reversed  in  comparatively  recent  times — 
for  habits  are  more  easily  changed  than  differences  of  sex 
constitution.  Sir  Hugh  Beevor*  however  takes  the  former 
view,  and  is  inclined  to  see  in  the  more  rapid  growth  of  girls 
than  boys  at  this  period  of  life,  and  more  particularly  of  their 
hill;,'-,  an  explanation  of  their  greater  liability  to  consumption  ; 
lor  it  >liould  be  pointed  out  that  it  is  in  a  greater  liabihty 
ti  imhiKMiary  tuberculosis,  and  not  to  other  forms  of  the 
(li>ea-e.  that  the  difference  under  consideration  mainly  lies. 

The  une(]ual  incidence  of  the  mortality  on  the  two  sexes 
at  thi>  period  of  life  cannot  liave  anything  to  do  with  the  onset 
'j1  puberty,  because  it  is  already  well  marked  before  puberty 
begins.  Professor  Hay  suggests  that  it  may  be  due  to  the 
lar-er  amount  of  play  and  outdoor  exercise  enjoyed  by  the 
b"vs.  Hut  there  is  still  another  difference  which  may  be 
innre  potent  than  any  of  those  which  we  liave  considered  so 
lar,  I'pon  the  young  girls  of  the  poorer  classes  very  often 
de\-olves  the  care  of  the  younger  children,  and  especially'oi 

'  -Sex  Constitution  and  its   Keliti.m   to  Pulmonary  -rubcrculosis,"    The 
Mtliial  Mai;a:ine,  lyoo. 
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lhebah,.s,ulH,.;i^uv  hav.  ^,rn,  oft,,,  Millr,  l,..,n  Inberculosis. 
l;ut  It  1^  i,.nbal.lvn..t  -n  inu- 1,  to  tl„    m.ivaM.l  n,),H,rtiimties 
,,„.  ,„i. .  tinu  Nslnrl,  air  tlui,  allurdr.l      fnr  iutai.t^  .rl.l.nn  Mitt.T 
1,0m   "niKn-    tulH.,rul...is-as  to   \\u-   ip.mMvi.o     uitli    tl,. 
frced.m,  nf  vr-piiatiMn,  and.  mnM^inrntlv.  to  tlu-  drv.l..,,nu'nt 
of    thr    IniK^,    whirl.    1^   rauM'd   bv   tlu'    pra^tuv    nt    ran-viii^ 
infant^  in  tlu-  ain.^  ul  clnl.h-.n  n.-t  v.'t   >tic,n^  cnoui;!.  t..  bear 
M..  1.  burdrn-.     Wlnlf  tl.r  ,Liiil>  aiv  tbu^  devotedly  aclniK  the 
,,,,,  ,,f  littl..  in.,thcrs.  thr  bnvs  arc  alloucd  far  nion>  hx-tduni 
tn  Hav  uanu-  out  nf  ,lnnr>.  or  are  vmploy.d  a.  rrrand  boys. 
,„■   in"-om.'   othrr   onnpation   in   thr  open  air.      U  would  be 
uilrrt-tinq   as  a  mean^  of  tr^t.n-  the  truth  of  this  explanation, 
t.,   know  wlR'llKT   amoUM  thr  richer  classes  the  same  ^reatrr 
liability  ot  thr  qirls  to  suffer  from  tuberculosis  than  th.'  bov- 
prevails  as  is  shown  when   all   classes  of  thr  population  are 
taken   to.yether  ;    but   the  mhirmation,  so  far  as  tl,r  wnl.r  1^ 
aware,  is  not  available. 

After  the  ai,^e  of  adolescence,  as  we  have  ;ern,  males  die  ot 
tuber,  niosis    much    more    Irequentlv    than    females,    and    the 
disparity  increase^  a-  life  advances  until  the  period  55  to  (.5  is 
reached,  and  onlv  slij^htlv  diminishes  in  old  age.     It  has  been 
suggested  that  this  difference,  which  at  the  present  day  prevails 
during  the  wh.^ie  of  adult  life,  may  be  accounted  for,  in  part  at 
least    on  the  ground  that  a  larger  proportion  of  females  than 
male's  having  died  of  tuberculous  in  childhoMd  an.l  adolescence, 
the  predisposed  have  become  eliminated  to  a  larger  extent  from 
the   female   than   from   the   male  sex,  and   the  former   conse- 
quentlv,  when  the  vears  of  maturity  are  reached,  is  the  less 
susceptible  sex.     P.ut  while  one  must  allow  some  difference  oi 
susceptibility  on  this  account  it  is  probable  that  it  is  only  a 
very  -mall  one.  and  totally  inadequate  to  account  for  a  difference 
in  the  death-rate  from  tuberculosis  which  at  certain  periods  of 
life  is  greater  than  two  to  one.     It  can  hardly  be  doubted  that 
this  difference  depends  in  the  main  on  difterences  of  occupation, 
for  the  great  majority  of  the  trades  which  predispose  to  con- 
sumption, in  England  at  hast,  are  followed  almost  exclusively 
by  men^     This  view  of  the  case  is  supported  by  the  fact  that 

^    See  n.    .1  s. 
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the  difference  in  the  compaiativf  lial)ilit\-  m|  iI,,.  two  sexes  to 
die  of  tuberculDsis  has  jncici-.d  L,iiatl\-  m  inndcrii  times, 
that  is  to  sav  ;^,in'  f^.issn  \\\\]\  th,.  (,,ntiiiurd  -mwtli  ,,l  ,,m 
indu-tiies. 

It  is  a  simiilKanl  lai  t  that  the  <  nmparatiNc  inc\aleiice  nf 
fatal  tiihi  i<  iilc-i-  III  the  st^xes.  takm-  all  imii.mJs  ,,|  lit,. 
to-jctluT,  li,i-  1)1. n  rfV.Tscii  >iii,-,.  thr  ni..(lirii  ilrvch.pincnt  nf 
indiistrialwiii,  an. I  Ciat  the  .  han-e  ha-  .ircunvd  caili.  r  in  tli..M' 
cnuntrie-  win.  !i  tir^i  .l.v.lMp,.!  tli.'ir  indu<tnes.  In  lui-land 
and  Wales  thf  .  iian-c  ii.iun.d  alimit  iSd.S.  In  Sn.tland 
liowever  it  wa-  delayed  for  n.ailv  .'3  vears ;  while  in  those 
parts  of  til,.  I'mtetl  States  l,)r  which  there  is  statistical  in- 
fiirniation  the  .  Iian.i^'c  ♦ook  place  abcut  tin-  .iid  ot  the  seventies 
"f  the  la-t  .cntiiis-.  In  backward  Ireland.  i>n  the  i.tlur  hand, 
(•■nial.-s  -,till  ii.ntinue  to  Nnfter  lioin  liil)crcul..-i-  rather  more 
tliMii  iiial.->. 

Ill  I:n-iand  ami  Wale-  the  dilt.'reiice  in  th.'  inci,i,.nce  of 
the  liiiierculosis  moitalitv  on  th.'  M\es  i^  most  marked  in  the 
urban  counties,  and  least  marked  in  the  riinil,  and  it  reaches 
It-  in.iMimim  m  -uch  e--entiall\-  industrial  cities  as  Hirmin,[;liain 
and  Sheiti,  Id,  where  tlu'  (lanf,'erou<  occupati.m  of  L,'rindin-  -teel 
ton]-,  i<  l;iru,lv  carried  on  (s.v  I)ia,L,'rain  \'I). 

Ilie  LMvat  di-jiaritv  which  exists  to-dav  in  the  c.miparative 
mortalitv  ..f  m,n  and  women  dunni;  adult  life  ha-  been  brout,dit 
about  bv  a  ,t;reat  declint>  in  the  mortality  of  women  and  not  by 
an  increase  in  the  mortalitv  of  men.  The  mortality  ha-,  in 
fact,  ,1-  w,'  ha\-e  ■.een,  declin.d  ,i,Teatly  in  both  sexes;  and  it  is 
I'robable  'hat  b.ith  -exe-  u.nild  have  shared  ecpially  in  the 
iinpr.n-ement  which  has  taken  pl.ice,  had  it  not  been  for  the 
adverse  influence  of  the  rise  of  industrialism  affecting,  in  the 
inain.  one  sex  only.  Industrialism  his  not  increased  the 
mortalitv  from  tuberculosis  of  adult  maies,  but,  accordint,'  to 
tin-  \i,.w,  it  has  i^rcatly  retarded  the  decrease  which  ha-  been 
takm-  place.  If  this  is  so  one  of  the  most  extraordinary  facts 
about  the  decline  of  tuberculosis  is  that  it  has  been  taking 
place  in  -pite  of  important  and  widespread  changes  which 
e\idently  by  themselves  tend  to  spread  the  disease^. 

■  Ihc  lUciinc  of  tlii_'  phtl.isis  ,lc.it!i-ratc  h.is  Ixen  obtainud  in  the  faco 
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In  Scotland  as  a  wlml,  the  disparitv  111  the  mortality 
from  tiihcniilD'^i'^  of  tlic  \\\<>  -exes  in  adult  Iifr  is  not  ni  iiiv 
so  inaik((I  a^  m  I'.iiu'l.nul  and  Wales,  and  in  sc\cial  ot  tlic 
S(iit(li  town-,  tile  Innalf  ninit.ilitv  fiom  tul>i miln^i-,  .if  tin' 
luni;  ■  IS  alnio-t  a>  liiL'li,  .ind  m  -^miw  <\iii  InLilu  i ,  than  tli<'  r.iali' 
nrjrtality. 

T\n:i  \'I.  ^lio-a'iiiL;  lite  inorlality  al  til!  iii^es  of  tiihcrciilmis  of 
llir  liiiii^s  tiiiunt^  iiuilis  iiiui  ffiinila  in  coitiin  timiis  and 
f^rmips  of  toiiiis  in  Scdtliuui.  i(joi-7'. 

tilasgow        ... 

Dundee 

.Mienlccii 

I'aisley 

I'.nisley,   Kilniaimn  k.   Kirl-r.ilily  aii.l    I'rriti 

C(iatb"i'l(;c,  ('Kivnii.   ILuuiII'Mi.  .uil   M'liln  lutll 

It  is  probable  tliat  tlu-  sn-.alKr  differencr  in  tho  mortality 
of  the  two  sexes  which  obtains  in  Scotland,  as  compared  with 
En{.;laii>i  and  Wales,  depends  upon  the  fact  tliat  the  occupations 
of  males  in  Scotland  are,  as  Scurheld  j)oints  out,  largely  of  an 
outdoor  kind  ;  a  iarc;tT  proportion  of  occupied  males  in  the 
iattrr  (duntry  beinu  en.caj^'ed  in  at,'riculture,  ti>hint,',  and  coal 
niinin.L; (an  occupation  which  cu'iousiyeuou.i,']!  enjoys  a  markedly 
low  rate  of  mortality  from  phthisis)  than  in  lui^iand. 

While  Scurtield  attribuas  the  ditfirence  which  we  arc  ikjw 
consicierinf,'  to  a  difference  in  the  occnpations  of  tlk-  men, 
Profes-or  Hunter  Stewart,  ^n  the  other  hand,  considers  that  it 
is  due  to  a  difference  in  the  occupations  if  the  women,  and  he 
point-  out  that  the  trades  which  women  follow  in  Scotland  are 
on  the  whole  more  plithisii^'cnetic  than  tliose  followed  by  women 
in  Eni,'land.  In  Dundee  for  example  the  \'erv  hit,')!  mortality 
from  tuberculosis  among  women  is  probably  attributable  to 
the  large  numbers  of  them  employed  in  the  jute  industry.     In 

cif   the  acUersc  iniluiiii  (■  of   urli.uii/.itioii."     Xi'WslK.liiie,    Tran^.   Epidcnii't. 
Si,i .  .\.\v,  ji.  loi). 

■  From  Profcssrir  Huntfr  Stewart's  "  Sex  .mil  A,L;e  Distrilnitionof  Mortality 
from  Pultiionary  Tuberculosis  in  Scotl.ind,  etc."  l'r"C.  Roy.  Soc.  Eiltn  lOii, 
p.  362. 


in 


OCCl  I'AlKiNs    win,  II    iKlMlsruH      |(.    I-IIIIIISIS 


43 

En^^lan.l  Hi'''nM(liti,.n^.nr(litlrrrntan.l,,i.  iMuleuitli  hut  few 
fxoptions,    til..    iiKluMihs    uliirl,    |,n-,lis|„,sr    to    i,ulin.,n..ry 
tuberculosis  .iir  ( airu.l  ..n  l.v  nun.     A^  .•xamplcs  it  will  suriic'.- 
to  iiunfi..n  ti.i  an.l  r.,,.,H.r  iniinn,-.  thr  various  kinds  o(  steel 
KrindinLianil  t  .,,|  nnkiiiL,',  the  maiiuf  k  turr  of  p.itt.Ty  and  ^lass, 
and  fiR.    tradts  ,,|    h  lu.lrcssrr.  sh.a.niakor,  furrier  and  tailor.' 
All  111...,-,  f,,r  ..nc  ivaMMi  „r  another,  are  associated  with  a  hiqh 
"""'.ditv  f,nm  pulnu.i.ary  tuberculosis.     On   the  other  hand 
t  u-  kiiHl  ,,i  work  at  which  women  are  employed  m  factories  or 
elsewhere  i.  n,,t  a>sociated  with  a  hi^h  mortality  from  phthisis 
I'ci.i.il,.    cotton    operatives   would    seem,    from    such     fi^uircs 
as  are  available,  to  be  healthier  at  all  age  periods  than  other 
women,   and    th.'   same    is    true    of    dot.    stic    servants-    but 
statistics   of   female   occupati<,n    mortality   are   unsatisfactory 
since  a  woman  who  ha.  fallen  ill  and  left  li'er  occupation  may   if 
she  come,  to  (he,  be  returned  as  of  no  occupation'.     It  is  tne 
that    among    men    the   shop   assistant    suffers   severely    from 
pl.th.s.s,    and    that    many    women    are   employed    in    similar 
positions,  but  nevertheless  it  is  abundantly  ,  I.  .u  that  phthisis 
as  a  disease  of  occupation  in  th,.  Country,  affects  men  to  a  far 
greater  extent  than  women. 

I'ut    difference    of    occupatim    ,.    probably-    not    the    sole 
explanation    of   the   unequal   distribution   of   the   tuberculosis 
■n-tahty  during  adult  life  ;   for.  as  Dr  Xiven  points  out    there 
isgrea,  inequality  in  the  phthisis  death-rate  of  men  and  women 
\ni  king  at  the  same  occupation^     The  concentration  of  popu- 
1^'t.nn  owing  to  the  growth  of  towns  must  therefore  have  told 
ninre  unfa^•ourably  upon  the  men  than  the  women  for  other 
reasons  besides  that  the  urban  occupations  of  the  former  are 
■-'-■e  phthisigenetic  than  those  of  the  latter.    Xiven  poii.ts  out 
'.      nnong  the  working  cl.asses  men  are  more  gregarious  than 
^  '    K-n,  they  alo„e  are  apt  to  contaminate  their  workshops  by 
;l'm,n,s  and  they  spend  far  more  time  in  public  houses,  which 
'lie  notorious  for  being  hotbeds  of  phthisis. 

..f  the'";,!;:/.I!;;'!r"'^rr:::;  on^,ccup.tional  nK,rtnl.ty.  wh>ch  f.r,„s  Part  n 

•'niongo.oupie,l  fen.Ues,  ,hU.  p  cxxn  ^"  '"""'"  ''"  mortality 

Tram.  Epidemiol.  Soc.  x.xv,  p.  u,. 
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Xcwshnlme  believes  that  the  sex  ine(]uahty  of  wlii-^li  we  are 
spoakint,'  lias  been  inHucnced  L;reatly  by  set,'regation  of  the  sick. 
He  says  "  women  iKue  L;ained  more  than  men  from  institutional 
segregation,  (i)  because  the  latter  keep  at  work  until  disabled 
and  infect  factories  and  workshops  more  grossly  than  they 
would  their  own  hreside  ;  and  (2)  because  the  men,  v.hen 
disabh  d  from  wi.rk  and  must  likely  to  convey  massive  infection 
to  wife  and  children,  art'  segregated  in  the  infirmary'." 

l>ut  the>e  tW(i  la-t-mentinned  c,iu>es  of  the  inc(|n,ihlv  an-, 
one  Would  think,  of  -in  nud.nA'  importance;  and  it  i>  prohahl\- 
not  too  iiuich  to  --ay  that  it  i-  the  L;rowtli  of  errtaiii  of  our 
indu'-trio  and  the  elianue  from  rural  to  urban  coniii»ion-^ 
generally  whit  h  ha^  been  tlio  rhi  ■{  cau.-e  in  the  rhan.i^r  in  >e\ 
incidence  of  phtl:isi>. 

We  have  seen  that  the  difference  in  tlie  mortality  of  the 
two  se.xes  has  been  increa-ing  right  up  to  the  present  dav  :  we 
nmst  therefore  conclude  that  the  unfavourable  influence  of  the 
growth  of  our  industries  and  ct  the  consequence  which  it 
entails  is  still  at  work.  It  is  however  some  satisfaction 
find  that  the  rate  of  growth  of  disparity  in  the  decline  01 
the  tuberculosis  n.ortality  in  the  two  sexes  during  adult  life 
was  not  so  great  during  the  period  between  i.Sqo-iqoo  and 
1901-10  as  it  was  in  the  period  which  preceded  it. 


Ri-,Fi:i<i:xci:s.    i 

(<'i    i|iti  rs   1,    II   ami   nil 

Armstrong,  }I.  (nioj).  A  Note  on  the  Infantile  Mortali* -,  Irom  Tuber- 
culous Meningitis  antl  Tabes  Mescnterica.  Brii.  Med.  Journ.  n, 
p.  1024. 

Bcevor,  Sir  Hugh  (t''9oV  The  Hiintcrian  Lecture  on  the  Declension 
of  Phthisis.     I.(ii:rrt.   1,  p.    loo^. 

(iQoo).  Sox  Constitution  and  its  Relation  to  Pulmonarv  Tuber- 
culosis.    Medical  Magazine,    June,   1000. 

(1005).     Discussion  on  Paper  by  Xiwsholme.      Tratif.  F.pS'iewiol. 

Snr.  XXV,  p.  I2Q. 

Broadb- -It,  Sir  William  (1003).  Discussion  on  Paper  bv  Xews'iolme. 
Trans.  Epideininl.  Snc    xxv,  p.   117. 


Traus.  Epi.ieini^iL  S^c.  x.w,  p.  132. 


in 


REFEKEXCE? 


-15 


ImiNiimiIi  ,      See   [).    ,,1, 

i:iurns,   Ht  Hon,    |(,|ni   (i,,i,i        \  ii  ^     » 

.rcss.     uJ:Z  ;:";^!;.    """^'"'^  *«  Intemafonal  Med.cal  Con- 
LhaliiuTs,   Dr  A     K     (r..i  ai        \    d  , 

(/«.(,..„„/,  s„c,  x^jv    p    ,  '•'I'"    '■>    .NovsluJnR..      /„„.. 

Jj.i.r    1),  «■.   ;„„„.     to',,,   .„,,,.;„,„„    , 
.M.rp,,,  .„.,„,„,  ,„„„    «„,  Co„,„„J„;I' ■,,„,„„     ,,,^,„^„^, 

gafon  of  I'htlus,  a    I^t  i   t     :'g'^'  'fr'  '^'"^^"^^^  ^°  «'^^^- 
^^.r^'.«.,  v.,  p.   504.  ^""'"'''  l-stituti.ns.     y,,<,„.  ^^ 

~"aI,dS     ''"    '''''""'''    ^    7.....«;o.,.      London.      Methuen 

Pubnc^Health  and  SocKd  Cond.Uons  (.,0,).     Loca^  ,,,,,„,,„,  ^^^^^^ 
Kaiisome,  Dr  A    (ion-\       uku,-       n 

(I9OO).        /i;V.     XXV.     p.     „7  '    ^-    '^-^• 

Ke-strar  General   lor  lingland   and    VVal. 

1»1.™;„  Baal,     'fit    [,'"   '°'=""°   ■>'   ^■•■'Mr.n   with^Bov™,. 
P«Uic  Ihaiu.Lm   f    [°l  ""  ""»"S  ^'■cUield   Grinders. 


i-^th  Annual  Repcrt,  fot 


46 


CHAPTER    IV 


THE     ETIOLOGY    OF    TUBERCULOSIS 


The  Growth  and  Decline  of  the  Doctrine  of  Conta'^iini  up  in 
the  ti:nc  of  the  Discovery  of  the  Tubercle  Bacillus. 

Tubercle  bacilli  arc  not  known  to  grow  outside  the  animal 
body,  excepting  of  course  in  artificial  cultures,  and  on  these 
they  do  not  g*-ow  very  readily  at  least  when  tirst  transferred 
from  their  living  hosts  ;  they  are  in  fact  "  obligatory  parasites." 
Yet  liivc  the  mistletoe  or  the  dodder  they  must  of  course  have 
sprung  from  an  ancestor  which  led  an  independent  existence, 
and  was  incapable  "f  causing  disease.  At  what  particular 
period  of  the  world's  development  tubercle  bacilli  adopted 
the  parasitic  liahit  it  is  impossible  to  say,  but  at  all  events 
we  know  that  tuberculosis  was  in  existence  at  the  very  earliest 
period  of  which  there  is  any  documentary  evidence ;  and  it 
probably  arose  long  before,  for  Elliot  Smith  and  I^utferi  have 
described  and  figured  the  skeleton  of  an  Egyptian  mummy  of 
about  1000  B.C.  which  appears  without  doubt  tf>  be  affected 
with  Pott's  disease  of  the  vertebral  column,  and  they  state 
that  Dr  Deny  has  more  recently  found  a  series  of  similar 
specimens  belonging  to  the  period  jooo  to  2000  is.c.  or  even 
earlier.  There  can  be  no  doubt  that  tuberculusis  was  well 
estabUshed  as  a  human  disease  in  the  5th  century  15. c,  for  it 
was  well  known  to  Hippocrates  and  probably  to  some  of  those 
who  preceded  him-. 

Hippocrates  himself  seems  to  have  believed  that  consump- 
tion was  due  to  some  defect  in  the  constitution  of  the  individual. 
It  is  of  course  well  known  that  he  originated  the  idea  of  the 

'  (;.  I-.  Smith  anil  M.  .\.  Kultrr,  Ml".  ■' IV'ttMiiL'  Kr.iiikiieit  an  liiRr 
AgyptiSLlii  11  .Miiinie,'    /iiy  hi-^t'i-tsclitn  llhil.iqic  ihr  Kraiihhtilsfnuui . 

^  Sir  William  Oskr  .,ugHests  that  one  of  the  Ijst  books  of  iJemocritus 
(4(10-170  u.c.)  entitled  "  Un  those  wlio  are  attacked  with  cough  alter  illne.ss  " 
probably  treated  of  phthisis.  (Introductory  chapter  to  Jvlebs'  Tubenuksn, 
Arnold  and  Co.  l^o.j.) 
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"  phihisical  diathesis,"  or  peculiar  constitution  of  body  which 
predisposes  to  the  disease,  and  which  has  survived  in  a  more 
or  less  modified  form  to  the  present  day.  He  does  not  seem 
to  have  considered  that  tuberculosis  was  contagious^,  although 
in  his  time  the  contagiousness  of  certain  diseases,  such  as  the 
plague  which  occurred  at  Athens,  was  well  recognized  by  his 
contemporary  Thucydides.  That  phthisis  itself  was  con- 
tagious seems  to  have  been  held  by  Jsocrates  who  lived 
about  the  same  period  ;  arid  in  tlie  following  century  Aristotle 
also  seems  to  have  believed  that  phthisis  might  be  com- 
municated to  persons  close  at  hand.  Calen^,  Avicenna,  and 
others  among  the  ancients  also  held  sinular  views.     (Bulloch.) 

With  the  passing  of  the  classical  period  the  development  of 
medical  science  became  suspended  for  centuries,  until  at  the 
Renaissance  it  beg.m  to  advance  once  more.  But  we  find  no 
progress  in  the  pathology  of  tuberculosis  until  the  17th  century 
when  tiie  first  accurate  description  of  tubercles  in  the  lung  was 
giwn  by  Franciscus  Silvius  (i()i4-72).     (Osier.) 

At  that  period,  and  for  a  long  time  afterwaids,  extreme  vievv^ 
were  taken  as  to  the  infectiou.Miess  of  phthisis  in  many  parts  of 
the  continent  of  Europe,  and  especially  in  the  south  •  tliough 
the  opinions  held  in  England  at  the  time  were,  for  the  most 
i)art,  moderate^.  In  Spain,  m  the  reign  of  Philip  V  (1700-24) 
a   law   was   passed    imposing   on    medical    men    the   duty   of 

V.,'  sf /'"I  '""^'t-  ""  '"'  /■^""^'^"""  "f  "'e  Ocnuino  Works  of  Hippocrates, 
.\e^  Sydenham  Soc.  1849):  ■'  There  ,s  not  ti.e  lea.t  reference  to  cont.-igion 
.n  any  of  tl.c  f  fppocrut.c  treafses  ;  and  tlus  .s  ren.arkable  suae  the  contagious" 
nos.  of  corta.n  diseases  would  appear  to  have  been  the  popula.   behef  of  the 

^  It  >s  interesting  to  note  that  Galen  prescribed  a  milk  diet,  and  residence 

-vpi    in  1  iT"'  ""  """^"    "■'""-'  ^^"^"^  P-ticularly'recon,  nended 

i.yspt,  and  long  sea  voyages. 

f  „'  ""^'  ^," '•■■^^"M  1^'  Edward  -Mainwaring  may  be  cited.  In  10.. 7  he  wrote  as 
follows  :       Society  also  ,s  to  be  regarde,!,  and  you  must  not  Ireguent  v  convers! 
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1  nth-    fn.m    phthisis;     and   at    Valencia   ni    1738 
X;Sr;-:;:;n.l;;:.i  cases  onhechsea^ 

;:;:r'rs;;;:h:ht;n.^t>ss.athatu^^^^^^^ 

in>  <  nust  was  atra.d  to  make  a  post-mcrtcm  c.xammat  on  m 
"cl'of  th,s  d,.ease.lest  he  should  hnn>.lf  become  n.fected. 
V  ilsalvi  also  is  ivprnted  to  have  shared  these  lears. 

nVl..ence    u    1754,  the  infectiousness  of  tuber^uln.^  wa. 
nvJ    the    nW    t  of  a-dlciee  bv  the  College  of  Pln.uian.  ;   and 
at  Vnls  a    -oval  edict  nf   17S.  prescribed,  under  the  mo>t 
v^  \x.nalties  for  non-coniphance,  the  isolation  .' "-"^X^; 
ives    and  the  disinfection  of  the  premises  occupied  b     than 
and  of  "heir  pergonal  effects  bv  viiu.ar,  lemmi  puce,  brandy 
md     imtuion^  ;    -hile  the  medical  attendant  had  to  notitv 
^    e  ;>    he  authorities  ;  and  if  he  failed  t,>  do  so  was    o  b. 
fi:;.d  300  ducats  for  the  hrst  offence,  and  t-  be  bani.hed  for 
tni  vears  for  the  second !     (Straus.)  ,       w     k, 

7i    Fruice   m  ,75o,themapstratesot  Nancy  ordered  to  be 
p„li    1  •  b  rnt  m  ui^  market  place  the  effects  of  a  pht^u^iod 
^:nran  who  was  believed  to  have  contracted     he  disea^  M 
sk..nin"  with  another  suffering  from  consumpt u.n.     i^trau. 
T   rtal  states  that  m  Spain  and  Portugal  there  was  a  la 
rcn  lirin.'   the   parent,   of   a   phthisical   person     o   notifv   th. 
"     Ses  wh  n  the  disease  rc.ached  its  last  phase,  in  ordei 
^hat  ;;;;;dothes  might  be  seized  and  burnt.     It  was  the  same, 
savs  Straus,  in  Languedoc.  .;,>„   in   those 

Extreme  views  were  still  held  on  this  question  in  he 
last  ,1  u  ed  -e.untries  as  late  as  1839  ;  for  Georges  Sand  de- 
1:^1^  1  ihe  musician  Chopm,  who  had  left  Pans  for  S,.in 
^:i  Portugal,  was  turned  out  .f  th  two  ^-^;::^^ ^- 
renting,  because  he  was  consumptive,  and  threatened 
prosecution  f<.r  infecting  them^. 

.    n,l  urolc  •    ■■  At  the  end  of  a  nmnth  poor  Cl.opin,  who  since 

>  Ceorgcs  Sand  wrolc  ^       u„^.,„,p  in     1  called  in  a  physician,  two 

he  left  Pan,  has  continued  to  -"f  ^;  f  ^""^^^^^^  ^.^  u,e  other,  \vho  spread 

,,hysicians,  three  physicians,  ^^     ""f/^^^J^^    ^tage  of  phthisis.     There  was 

abro,ul  the  talc  that  our  patient  Nvas   n  the  last  ^^  B         >  ^^^^   -^  ^^ 

in,n,ense  excitement.     ^^f^-^^^^ZZ^^^l'^^^-^^--^^^^'     T'- 
rb.'sed  as  a  contagious  disease.     \\ e  were  re^aruc  i 


IV1 


i;\TKi:Mr;  vii:\vs  onci;  held  aiiott  <  onta^wox 
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In  IJi-Iand  such  cxtrtmc  \ic\vs  sirni  ne\tr  to  hav.'  gained 
UKMiiiil,  and  at  thf  bcL;innm,[;  of  the  Kjtli  onturv  npinidii  on 
tlii>  (|iii'.-,ti(in  si'iMiis  to  liavc  l)c'i'n  iiiiHltT.itr  and  scnsiblr.     Tlic 

-iS2'))  (.■xpnsM  (1  hinisi'lt  in  terms 


lauiL' 


177 


//-> 


:,'ivat  Tlnmia--  Y 
wliirh  Would  connncnd  tlu'inscKi's  to  many  at  tlu:  present  day. 
He  i)r<itested  aL;ain>t  an  exaf,'.i,'erated  belief  in  the  transmi>sion 
ot  an  iniierited  ti'udeiiev  to  scrofula,  and,  wliil.  lie  adniitt  1 
that  it  would  be  dilticult  ti  produce  ,in\-  d(  ■  ion-trati\c  j»roof 
of  the  contai^ionsness  of  phthi.-i.-,  he,  ne\  •  ■  theles>,  brouLiht 
forward  -trou,i;'  presumptive  e\ide'U'e  tliat  it  was  so^ 

Ihberden  (iNoi)  al>o  held  Muiilar  views.  He  had  not 
seen  proof  enouL;h  to  >a\-  tli.it  the  bieath  of  a  ronsnmptive 
was  infectious,  but  he  could  not  ahu-m  the  contr  irv,  for 
he  hatl  "  observed  se\-eral  di,  of  consumption  in  whom 
infection  seemed  to  be  the  most  probable  ori,L;in  of  their 
illness." 

P.ut  belief  in  the  conta,t;iou>ness  -f  phthisis  was  liej^inning 
to  die  awa\-,  and  the  ine\itable  reaction  Iroin  the  exag^^'eratcd 
views  which  were  held  on  the  (  ontinent  in  the  iSth  century 
'arried  opinion  in  this  ai  :  other  countries  to  the  opposite 
extreme  in  the  Kith.  IncreasiuL;  importance  came  to  be 
attached  to  the  tubirculous  diathesis,  as  for  example  by  Brif,dit 

proprietors  of  two  small  houses  wliich  ue  li.id  rent.-.l  put  us  out  of  doors  ,m(l 
tlnxMtened  us  witli  prosecution  for  infecting  the  houses."  liulstrode  .\  ov 
l-i'iture,  I.iii'iii.  loo^,  II.  p.  -5. 

'  ■It  has  been  much  disputed,"  ho  says,  "whether  or  no  consumption 
1^  c,,p,il.le  of  being  communicate,!  by  c.nt.iK-ion.  and  it  must  be  allowed  that 
n  ^unM  1,0  dilncult  to  pioduee  any  stron.y  demonstrative  evidence  of  this 
tact.  ihit  lie  t;,,es  on  to  relate  how  a  l)r  Hush  had  "  given  an  account  of  a 
c.iisumpti.m  mamlestly  contagious,  which  spread  from  the  proprietors  of  .,n 
est.ite  among  the  negroes  who  were  neither  rel.Ued  to  the  first  victims  nor 
liad  been  subjected  to  fatigue  or  anxiety  on  their  account."  He  himself 
h.id  seen  an  "  instance  of  a  carpenter  who  .lied  of  laryngeal  consumption,  and 
whose  wife  died  so.,n  alter  of  a  di.sease  preciselv  similar";  and  he  proceeds 
to  state  that  he  would  "think  it  unjustifiable,  from  a  full  confi.lenee  in  the 
alisolute  impossibility  of  infection,  unnecessarily  to  exi^se  any  person  who 
appeared  to  have  the  slightest  predisposition  to  the  disease  to  any  intimate 
cniiimunication  wuh  a  consumptive  patient-as,  lor  instance,  to  sleeping  in 
the  same  be<l,  or  living  constantly  in  the  same  room,  which  is  nearly  the 
extent  of  the  apprehension  expressed  by  Galen  himself,  who  obserx  es  that  it 
IS  dangerous  to  pa^s  the  whole  day  with  con.,umptive  pers,,ns  "  (.ii.oted  fnmi 
Uulloch  an<l  tlreenuood,  i.ic.  cit.  p.   lo). 
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ami  AddiMiii'.  dr.iM--  ti»>  .ittiibiitrd  wny  U>vm  <A  cnii- 
Mnii]ili'in  til  tin  "  >rniluloii^  li;it)it,"  uhirli  hcASt\ci-,  lie 
tlunif^lit,  w.i-  lint  nri.r»aiil\-  inli.iitid.  Dr  I'Mnjaniin  Ivu-li 
(lcSi).S)  aiul  Mr  Ilmma-  Wat-^nii  (iS.;()  JJ)  arc  ^aid  to  lia\r 
(ipixiscd  tlu'  id.  a  that  .  (iii-,iiinj)ti(in  is  coiitaijiiivis.  I'.vcii 
Latiinri''  Ldmludrd  Ik. 111  lii--  i^nat  cxiHTirncc  that  cniisuinp- 
tinii  i>-  not  iwiialK'  rdiitai^iuus,  at  Ifast  in  I'lance,  th(Hi,i;li  hi' 
athnittiil  that  it  ini,!;ht  ixcnmc  mi  nndcr  certain  <  ircuinstaiut'>. 
Sir  Janu's  (lark'  (iNj3),  j)h\>ician  to  tin-  Ducluss  (if  Ki'nt 
and  thr  l'rincrs>  X'ictoria,  Kivi>  us  a  picture  of  the  \ir\vs  IhUI 
coiicrrniiiL;  puhn(inar\-  tul)irculo>is  durinij;  his  time.  '1.  y 
SL'rni  to  havf  bcfii  has.il  in  the  main  on  the  work  of  Todd  who, 
studyiui,'  the  f^rowth  and  ori^anization  of  tlu'  ( liirk  ;;;  (H'o  and 
of  tlu'  union  ot  dixidid  jKUts,  vtc,  lanir  to  the  cone  lu-ion  that 
in  dcvrlopnicnt  two  i)rocc>-fs  arr  conccrufd,  namely,  lirst  the 
secretion  and  deposition  of  a  matrix,  and  secondl\'  its  roiuersion 
into  orj^anized  tissue.  In  thos;-  pretlisposfd  to  tiilierculosis  a 
general  morbid  (oustitutioii  o!  the  sv>tem  caused  the  process 

'    1  he  Elements  •>/  the  I'racluf  ,\f  Clii:nal  Meilunie.   i^y).  pp.  2H0  el  seq. 

■  A  Sv^teni  cf  Mci!iciiie,  1S43,  ji.  2-<i-  Craves  concliulod  that  the  "  scro- 
fiiliiii>  h.ihil  "  was  not  iiucoss.inly  inherUc-il  Ix-causc  "  a  ti^cr,  a  monkey,  or 
even  a  nenro.  brought  to  this  country  might  fall  ill  ol  consumption,  ami  yet 
be  able  to  boast  of  a  Hnc  of  ancestors  as  free  from  phthisis  as  any  of  u>," 

5  •'  Tuhcrculous  phthisis."  wrote  I.aennec,  "  has  for  a  long  tunc  passed 
for  a  cont.it;ious  disease,  and  U  still  passes  for  such  m  llie  eyes  of  the  iieople, 
the  magistrates,  and  some  doetors.  in  certain  countries  es]>erial!y  in  the  southern 
parts  ot  luirope.  In  France  at  least,  it  does  not  appear  to  be  so.  One  often 
sees  among  the  poor  a  large  family  sleeping  in  the  same  room  as  a  phthisical 
person,  or  a  husband  slianng  up  to  the  last  moment  the  same  bed  with  his 
phthisical  wife,  w  ithout  the  disease  being  communicated.  The  woollen  clothes 
and  the  mattres.ses  of  the  phthisical,  which  they  burn  in  certain  countries,  and 
which  often  they  do  not  even  wash  in  I'rance.  have  never  appeared  to  me  to 
have  communicated  the  disease  to  anybody.  However  that  may  be.  prudence 
and  propriety  ilemands  that  one  should  take  more  precautions  in  the  matter. 
.Moreover  many  facts  jirove  that  the  malady,  which  is  not  habitually  contagious, 
can  become  so  under  certain  conditions"  (quoted  by  Straus,  La  iulnriulose, 
p.  124,  from  Laennec's  Traite  de  I'auscultatiKu  wcdiati-.  lidit.  de  la  faculte  de 
m6d.  de  Paris,  1879).  Lacnnec  is  said  iiimsclf  to  have  sutTered  from  a 
growth  which  he  regarded  as  tuberculou-,  .md  which  had  resulted  from  a 
scratch  received  when  making  nn  autopsy  on  a  tub,  rculous  subject.  He  died, 
as  is  well  known,  of  phthisis,  but  wlicther  as  the  result  of  this  cutaneous 
infection  or  no  is  uncertain  since  his  death  did  not  occur  until  twenty  years 
.ifter  the  accident. 

'     I    Ttei'l'si-  ijji  I'liliH'inary  Consumpiinn,   1835. 
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to  stop  >Ii.,it  of  or^'anizatioii.  Tim-  \v,j  i;iu\  (lark  >tatiii"  tint 
"tulHTclr  i.  now  .-..nsicUnd  l.v  tlu-  l„.>t  patli.jl,.f,'ists\is  a 
"i->l.i,l  unn,-ani/.al.k'  pn.d.ut,  luninM  tor  its  rniiof  or  piv- 
(li>I.oMiii;  raus,.  a  characteristic  >tatc  of  tlu-  ,i,a„cral  svstcm 
ami  lor  lt^  inun.-diat,'  prod,,,  tio,,  .o,„,.  al.>,o,„,al  action,,!  tli.^ 
V.-M  N  ,,t  tl,c  part  i,i  winch  it  i>  ,1,  poMtcd,  l.„t  witli  lli,.  nature 
"1  will,  h  a,  tioii  Wf  ar,'  not  acf]i,aintcd." 

l.ir  (  la,k  ,.v,n  l.a,.nn,.c,  wl„,,  a.  w,-  ],av,.  s,vn,  did  n,,t 
bclicN,.  that  phthi.is  was  nsnallv  ,,uitaKious,  did  not  ^n  tar 
en,n,,h  ;  and  ^u■  imd  the  Kn-di.h  phvMcian  after  bestowing  a 
modeiat.'  ni, .  ,1  ,,t  praiM'  on  the  di>c,,v.ri,.s  of  th.^  -n.at  Frmch 
man.  ,,h,,ctin-  that  "  tluy  had  tended  to  keep  „p  the  id.a  thai 
cons„„,,,t,on  is  a  local  disease,  referahl,.  to  a  local  cause,  and 
tin,,  ih,.  ,nv,>tii^ation  ,,t  the  constitutional  ori-in  of  tnherc'les- 
bv  lar  tl„.  ni,,>t  nnp,,rtant  part  ,,f  the  .ubject  ~l,a.  i.een 
ne,L;le,t,'d. 

Mo,v  and  ,nore,  und,r  the  inllnence  of  the  >tudv  of  morbid 
histo|o..v,   in,.d.cal   opinion    fmied    to  n-ard   tuberculosis   as 
du,'    to   a    consututional  weaknes.    which    tended    to    prevent 
t.c  o,-,,a,n/afon  of  ordinary  intlannnatory  material ;  and   the 
d.s..aM.  cam^.  to  he  l,>oked  upon  as  caused  hy  the  pre,..nce  oi 
ca.e,,,,    „r  other  mflanmn.tory  matt,T  in  th,.  bodv  of  a  person 
cou.t,tut>o„a  K-  incapable  „f  brm.n,,  about  h.  orKa.nzation 
^uppor    lor  tl..  view  was  clai.ned  f,-om  th,.  fact  that  m.harv 
u bcrculoM.  ,s  olt..r  preced,.d  bv  ca.  atio.i  elsewhere,  a,id  the 
t  nth  was  ol,.curc.d,  as  we  shall  see,  b^•  the  unluckv  occurr..nce 
<'l  >I>ontan,  ous  tuberculosis  in  the  animals  used  in  .,>nK.  of  the 
-■.nh-  n^ear,hes  mto  the  ,.tiolo.y  „f  t,.berculo.,s  which  made  it 
•'!•  Har  that  th,.  disease  mij,ht  b,.  induced  by  the  intr„duct,on  of 

■■.anarvu,tkun,nat,.ry,,,r,,tl,..rn,,,,-tnb,.rc,,l,m..f,,n.i,n,natter 
It  ,.  tru,.  that  durin,^  the  earlier  half  of  the  19th  centurv 
'  ;■  '-<--l->  nt  ^•l,K.nnn,  Chauv.an,  (  olmlu.m,'KI,  J  I  d 
I  !->  uv,v  dnnon^tratiuK  ,-Iearly,  and  for  the  tirst  time,  the 
•  that  tub,.rculos,.  mi,ht  be  transmitted  experim,.mallv 
'■';";"-  "'1  to  anoth,.r>;  but  these  discoveries,\„omentous 

been  !Za:'t:^'K::zi:::'^"::T''T'^'^^^^^^^     --  -  <>-■. 

"      •     ''■'^■'"-"-'^'   "-  !"5   tiuu.  a   h..s  <iono   Un-   so,„e  of   those  of 


52 


Till-    iTKH.ocY  nr  Trr.r.Kcriovis  (i) 


|rn. 


i 


!l 


,l„,ndi  tlMV  M.h-rqmntlv  i>rnv,,l.  .lul  nnt  at  tl,.'  tirnr  u.vntlv 
,,lt,  1  til.-  .I'ur-,  tliat  lurilh  ,il  ciuiii.-ii  w.i-  puiMUiiK.  and  altlh'ii:^li 
,umr  111.11  Mill  ...iitmu..!  t-lMli.Ar  piitliiMst<)beiiil..tiMU.,  m 
g.'ii.-ial  It  nia\  In-  >ai<l  that  a~  tlu-  .ri.turv  a.lvanc  d  tin-  vi.-w 
,,1  th-  .  tinl.,,L;v  .il  tuinn  uli.Ms  nr.'d.'.l  111. 'I.-  aii.l  iimi''  nit..  tli.> 
JKuk.i^r.Muid  until  uv  Hud  Dr  (n..\v  Sir  (  litl..i(ll  Alll.utt  altiiiiuni,', 
,nini.'diat.lv  aft.  r  th.'  .li-..,v.iv  ..l  tin'  tui..!-.  !.■  ha- illu>  had 
h,-,n  mad.'  kn..\Mi,  tliat  aith.-u-li  \n-  att.iiti.ni  lia.l  h.vii  -iv.il 
t,,r  maiiv  y.'ai>  t..  thi-  .lu.  Mi..n  ii.- lia.l  u.a .t  oh-.Tv.d  a  ra-o  of 
rvru    pnibubl     tranMiu--i.in    .■!    phtliiM^    limn    ..ii.'   p.  i-.n    t.) 

an.itli.  1  '. 

Whil.'  manv  <«f  the  iiior.'  inip.iitant  autlKniti.-  ali.i'it  this 
tun.'  h.  1.1  similar  vi.ws  l..ini;  pr-.halilv  inthi.ii.  .-d  t.i  a  nm- 
sidfral.l.'  .xt.nt  l.\  th.'  Mn.ir  l.a.  nii. .'  tlu  iv  wrvr  ntlK-r-  who 
w.iv  111. .If  impns-.il  by  tlu-  .-vid.  ii..-  ..t  .;..nta^i(>n. 

In  1S74  Hermann  Wclxr'^  read  a  pai'.r  bchnc  thr  Imi.al 
Society  "On  tlif  (  ..niniuni.'abilitv  ol  »',.nMinii.ti..n  fi  u 
Husband  and  Wife  "  m  which  he  related  In .111  his  .)wn  exp.  v'mv  e 
thi-  history  of  IkS  perMUi-,  male  and  hniale.  who  with  a  r.ore  or 
le>s  pronouni-ed  consumptive  taint  had  niarri.d  healihv  p.rsons. 
The  rcMilt^  weiv  strikin,!;  ;  for  while  "  in  _'<i  niarri.i:;.-  b.tween 
consumptive  wives  and  h.althy  husbands  onlv  one  husband 
became  consuniptiv.',  m  51  marriages  between  .■onsumi)tive 
luisbands  and  healthy  wives  iS  wives  be.  une  coiisiimiitive^." 

to-.l.iv,  an,lCrii\.il!..i.r  w.isl-.l  I-  \'v\u-.c  that  tulnn  ulusis  u.,s  ii..t  a  specific 
disease,  ami  might  result  in.m  the  m...uUUi..n  .•■  s..!i..„s  f,,ni..;n  si.l. stances. 
These  unfortunate  e.Npennients  left  their  mark  l..r  ma.iv  y.  ..rs.  Mop  sm-.'ss- 
lul  esiienments  uere  i.uule  bv  Klenke  (iS,  0  «h..  was  able  to  satisty  Im.  .It 
that  tubercul.isis  was  im.eulable  (Osier).  It  wa,  h..wever  left  to  \  lUeiiun  to 
demonstrate  cnclusivelv  that  tuberculosis  is  a  speciUc  inhctu.us  disease. 
Sir  \Vilh.m  Osier  savs  of  the  i:iwhs  wrc  la  Tuhetculna-.  pubhshe.l  in  i.soS, 
.hat  thi,  ••ep.Hh-iuaUins,'  xvork  is  one  of  the  most  remarkable  c.ntnbutions 
ever  made  to  seieiititic  medicine.  Tlu-  experiments  were  con.lucted  with  fjreat 
care  an.l  accuracy,  and  his  w  rk  everywhere  -1...W.  1  h,-  bnlhant  scentihc 
mvestitjat.ir.  For  the  period  his  condusL.ns  were  novel  and  far  reaching, 
and  It  IS  not  surprising  thev  were  received  with  ..  ,!.;..od  .U.d  .'t  reserve." 

'   The  Colkcltve  Imestisati"!  Recrd.     I'ul.hsh.-.l  by   the  British  Medi.  >■ 
Association,  1H.S3,  p.  '^i. 

-  Trans.  Cluneal  Soaety,  London,  is 7.1,  vii,  p.  i.(.t- 

'  Weber  afterwards  communicated   two   more  instance^  of  apparent   in- 
fection   from   liusband   to   wife   to   the   ColleeU\e    Investigation   Cuninnttco 
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1  li'    tollnuiiii;.  cases  are  of  six.  i.il  iiit<M<'st.     One  consumptive 
li  i-ImimI  I.  -t  fniirwr.isin  r.i])i(l -u.v,    MonfDin  ihr  (liseaM\  and 
■'I'"'!"'    1"^'   till'   ■.  wliili-  liMit  (itluTS  lo.t  two  each,  and  tiMrt? 
"iir  ,i|iir.  ,■,     Astrikiiii;  tr.itutv   il  tlii>  cases  r.'tVrnd  f  us  that  in 
n  "t  tli-m  tlic  hu>ban.l-,  nm.  in  number.  Imvuif,'  been  attacked 
I"  I     piu.'  vniniL;  UKi.   .y  li;i:m<)i)tysis  oi  .ome  other  manifesta- 
tion of  coiiMii  ipticn,  and  havint,' after  awhile  recovered  more 
"I  Ir-      .iiiipli  ti  Iv,  bcl:ov<(l  tlicinselves  to  be  sound  wlun  tiiey 
maniol       I  'icir  disea-e  was  (iiiunic,  st.ifionary  and  apvictic, 
1)11'  all  had  >.mu   physical  si.t,'ns  when  Weber  saw  tluiii.  and  all 
-iKvumbed  to  phthisis  in  the  .  nd,  save  nue  wli.    was  livinL'  at 
the  time  of  the  conmiiinication.     ICi-lit  <,f  the  husbands  came 
Irnin  consumi  -ivr  fainili,  -      On  the  ,,ther  hand  the  iS  wives 
who  pe,i,he,l  eame  Irom  healthv  families,  and  were  (pnte  well 
at  th.    time  of  marria^'e.     The  disease  in  Oiem  ran  a  verv  rapid 
course,  not  exceedint,'  iS  months  in  anv.     In  all  it  was  closely 
associated  with  prei,Miancy  ind  parturition. 

In  ivs;  the  British  Medical  Asset lation,  at  the  instigation 
of  Its  I'lvsKl-nt.  Professor  (afterwards  Sir  Georqe)  Humphry 
app  Mited  a  committee  to  condr  t  a  collective  investi^ratjnn 
nito  Mie  communica-Mlitv  of  coh.umption.  "his  .-ommit-ee 
>eiit  out  a  series  ol  .juestions  t  ■  the  m,  ■  ib,-r  of  the  Association 
and  the  replies  they  re  eiv.  1  were  ,n.blishcd  ,n  ,i  volume 
entitled   liic  (  i'llective  I>ivesti;^atio>i  Rnnnl. 

The  ivsults  ,,f  thi^  inve^ti.uati.  nni.t  be  n^ferr,  d  to  a-ain 
(":i  I'  >").  It  will  theivfo,..  be  suffuient  to  state  here  tl  ,t 
tl'"M,l,  the  t,,tal  number  of  replies  received  was  disappointi  e-' 
n.v,,thele-~  102  cases  of  apparent  transmission  ^  '•  tuberculous 
"il'vtion  from  ..„..  main  ,1  partner  to  the  other  were  com- 
iniinicati'd. 

Amo„..  th  replies  was  one  from  Dr  Sprigf^e  of  Great  Barford 
cnntaimn^'  the  followm,^^  history,  which  is  of  considerable 
interest.  A  consumptive  dressm.aker  Jiad  three  apprentices  not 
■n  nv  wav  rel.ated  to  ore  another,  and  each  coming  from  a 
.l.fterent  village.  These  yo:  u,,  ,urls.  r;  to  iq  years  of  a^e 
'"Ok  It  in  turn  to  remain  in  .lie  house,  and  to  sleep  with  their 
employer,  one  week  at  a  time.     During  their  apprenticeship 

tile   oressmnl-'or  tMnri  ^(  ^},«,i,;_;_    .._  i    •      .    _     ,.  ' 
■'  r--''^"-='".  "">i  in  iC35  tiiaii  two  \ears  ali 
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thin-  .•ippn'iitici--  wiTf  (If.iil  <if  tilis  (li'^caM',  ;ilth(mL;li  in  the 
laimlv  history  "t  <■"  1>  H"  ''■'"■  "'  I'l't'i'-'-  'Ni-'fii-  ('"' •  ''''• 
\>.  .sj,  src  also  /;;//.  .U<(/,  /(';(/^,v.  i.s.s.;.  li.  p.  'i^.v) 

The  cominitt.c  ( .mir  t..  the  (•i.iiclu^iini  "tlial  if  phthisis  is 
,1  (■(iiiiiiiuiiiiahlc  (iiM'a-c  it  is  -o  (Hilv  iimh  r  (in  iiiiistaii<c<  «>f 
c.xtrciiirlv  (lii-r  pt  Tscnial  intima(  V.  --ncli  as  pii-diis  sIliiiiil;  the 
saiiK'  lit<l  IT  the  s;mif  Kii'in,  or  shut  up  to-.tlu  r  iii  miinlxTS 
III  (  In-c,  ill-\iiitila(((l  apaitiiunts  "  (/-u  .  ul.  p.  41). 

Ihc  nphis  n'<iiv<<l  bv  the  (Ollcctivi'   Inv.-,tii^atii.n  (  om- 
niill.f,  (HsapiKiititiiiL;  tli(>iii;li  tlicv  \v<rr  in  niinilHT,  probably 
atloul  a  fair  saiiijiltMit  the  vif\v>  held  by  the  k""' rii'  practitiDiicr 
at    this   tiiiir.      Hut,  thoiii^'h   ainoii;,'  the   rank  and   lilr   ot   the 
doctors  there  were  inanv  wlio  iv.dj^ni/ed  that  (■on-.uiiii)tion  was 
coniimmicable,  tlu    leader^  of  tlie  profe-sion  fi>r  the  nio-t   jiart 
held  to  the  opinion  of  I.aennec,  and  in  1S.S4,  sliortiv  alter  ihe 
discovery  of  the  tubercle  bacillus,  we  tind  Henry  P.ennet ',  who 
liad  a  \  ei\-  larL;e  experience  of  i)ulnionary  tuben  ulosi>,  .md  who 
had  himself  suffered  from  the  disease  and  recovered,  striving  to 
stem  the  tide  of  the  growing  belief  in  the  infectivity  of  phthisis 
which  liad  comnieiicrd  to  flow  since  thv'  publication  of  Koch's 
discovery.    Hinnet  said  that  "he  flid  not  deny  the  contagion  of 
phthisis,  far  from  it.  he  accepted  it  in  certain  conditions  and 
limits,  but  he  did  not  believe  it  to  be  the  regular  habitual  cause 
of  phthisis  asserted  by  manv  "  ;  on  tlie  c  )ntra;y  he  attributed 
it  either  to  an  antecedent  lowering  of  vit.dity  or  to  hereditary 
predisposition.     He  admitted  Ihal  phthisis  had  become  piore 
common  among  th.e  inhabitants  of  Mentoue  sincj  it  had  become 
a  resoit  of  con-umptives,  especially  among  tie  washer-women 
who  handled  li.e  linen  soiled  by  the  sputa  of  the  jxitients,  but 
he    was    inclined    to    .ittribute    "  this   undoubted    increase    of 
phthisis  in  a  healthv  s(>utlKr:i  localitv  "  not  to  contagioii  but 
to  a  change  from  rural  to  urban  conditions  of  life  which  had 
attended  the  growth  of  tiie  community.     "  Times  are  changed  " 
lie  wrote  ;   "  The  C.rimaldi  girls  "  (who  previously  had   been 
engaged   in   agricultural    pursuits)    "have   all    become    town 
workers,  wash'  r-womcn,  sempstresses,  ser\ants,  and  they  begin 

'   "On    tliL-   CoiitagiDn   of    Phtlnsis,"    hy    J.   Henry   lUnnet.     Hr:t.    Med. 
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Im  (lie  ot   c  nii>um|itlcill,"       "    U  it    Hot,"   lie    :is|<S,   "  bcC.UISf    tlu'y 

U'lik  111  (Ids,.,  l),i(llv  scntilatid,  (l.mi|)  romii^,  in>tia(l  of  iii 
'Ik  "1""  •'"  '  '^  1'  11"'  .1^.1111  a  (inrsiKiii  .if  |irc-bR'atlu'd  air, 
lint  1.1  I  Miitafjid!!  ?  "  ICvon  tlic  (a^c  nf  a  yn'int,'  ottircr  whd, 
with  nil  ( iinsum]itivf  atitcctdiiits  in  Ins  Limilv.  <'(intr.ntfd 
plitliisiN  wlnUi  niirsin/,'  a  witr  m  tlic  last  staK<'s  ot  pnlinonary 
tuhcrrulosis  (iurini^  a  four  inonilis  vova.L,'e  fioni  New  Zealand 
(IIiourIi  !w  jiouits  out  that  the  man  sptiit  day  and  nif,dit  with 
the  |i,iliriit  in  a  -mall  cahm  oiilv  i  few  feet  s<|iiarf,  with  the 
window  j^Liicr.dly  shut)  r.cnnrl  dors  not  altogether  admit  to 
be  a  (ase  ot  infection,  but  is  inelined  to  attribute  it  to  the 
unilerinininf,'  of  the  healtli  caused  by  living  in  a  vitiated  atmu- 
spliere  "  whit  li  is  calculated  to  produci  t!iat  very  condition  of 
lowered  vitality  in  which  tuben  uhir  or  caseous  deposits  appear 
in  the  iinif,'  tissues  spontaneouslv,  as  believed  until  now,  or 
uiuler  the  i)rovocation  of  accidental  i.itlainmatory  condition^." 

Such  tiien  we  see  was  the  opinion  in  England  at  the  time 
of  the  di-, overy  of  the  tubercle  bacillus.  Men  like  Bennet  were 
striving  to  hold  out  against  tlii'  new  tendencies  of  thought 
winch  were  already  springing  up  froni  that  discovery,  while 
others  like  Weber  were  pleading  for  a  fair  hearing  of  the 
evidence  of  the  infectivity  of  consumption. 

The  opinion  in  C.erniany  at  the  tune  was  summed  up  by 
Kodi  who  said,  in  ICSS4,  that  "  many  practical  men  had  no 
doubt  kejit  in  mind  the  po,sil)ilit\-  of  infection,  but  with  the 
medical  ]nofession  generally  phthisis  is  regarded  as  the  result 
of  constitutional  peculiarities  rather  than  of  direct  contagion'  " 

'    "  riie   l-;tMl()t,'y  nf   Tiihcn  iil'jsi>  "   p,   07. 
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rPT AFTER    V 

THE    KTIol.ocv    OF    irHKUC  CLDSIS    [cuutinucd) 

Thr  discuray  ,y  Ike  luhcnic  hacillns.      The  >ci,!nr  uup,.>i,nnr  .1 

seed  ami  s,,/.     I  he  ar^uwen/  ,„un,:d  ennh,^,„„s„ess  hased  .m 

Ihc  freqneney  of  infedunu      I  he  iu/lueuee  of  "  dose  -  and  of 

ouireuiual  snseept,bil,ly.  as  sho,eu  by  exfiemuen/s  on  annnals. 

/■'■'■  7''!'™ '■■■^i.  >''  far  as  ,„l,..n;ul,,>,>  ,,  con.  .T„..d,  „Ku- be 
baulh,>,  hrs^  ann.HHKvcl  at  a  nuv,,,,.  „f  th.  JVrlin  iM,vMol,„iral 

-^■r  cW  tl..  tul,,.,v„lnM.  i.- „u,.,.,„s  nUlK.  tn,o  sens.  ^ 

q  lu.>l,  ,,tiu.lH.lu.,  ,!,aca..nus,,rtulH,vnl.n,sd,.p,.its 

■.lit  ,,usc.  >,K,ntan.„u>lv  in  th.  Inn,.,  .„■  oUo^nov.    LuAy 

•"-">-'l"<'.uv,.tac],,,n.....|o„uli„n„,,lvital,.v 

tl-.^    'li.t,;,    a.   tn   ,1„.   part   plavd   l,v  p.r>n,ud  omtart   witl, 

i-""-''' --^;::  ;;;:■;:;- 

:fi:  :'■:;:,,;;■  ^r;;;;';::;;s':7,:,;:::;;:;;r;:^^^^^^ 

;''■:,'   '•■■•;'y^-'l  -ts  possess,.,-  „„al,l,.  ,„  ,,,,,,   „,,  ,t  ,^'  '   "; 

-alius  wl„e,M,a<llatlep..vert.a.,,.t„.n,Kd™ 

c^.ctn„,.lK.s„un.|vn.pIa.vdthe,,ld,.^.,,u..,l       dnhei 

o.st,tut.naUtate,.,nH...detl...,..^ 

''  ""  apal.le  nt  oiKani/ui-  uiHannnatnrv  prnducts. 

Lis   researches    Koch    cVumnu r  c     '  ^,'''   V    ''  ^""'    '''^'    '""   ■'^'""nt   of 

.-M.hed  .>y  the  nL  Svi^nha  ^S  j^;:"  ;:  ;:.""  ^.r  '"  '^^'^" "'  "'  '>---. 
(C.M,;n.7.Vu."<,c,„.,  Xo;    „„,   p   ,'Ts,  ,>  '"^^*''«"'^'«.cle  on  Lister 

i<-l^sd,sco^•ervbecan,ek, ,  u„^u,       '■,       '      ,"  ''T'  '"'''"''■^  '"■''  "'•-  ""^^  "^ 
Mi'd.cal  Congress  in  <s/,  ""'""-•■">  a,  London  at  the  hrst  International 
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This  is  tln'  \i.  \v  of  tli.-  c.im'  wlii.li  lias  l>.'(ii  takiMi  l)v  nmst 
•  if  tlk-  writer-  (111  tiir  >Mliiri.t  111  tills  iiiiintrv,  .iinun:^  wiioin 
ina\-  In-  iiu'iit'.i'nid  Ht-iAnr,  iJui-trodc',  Huilmii,  l'ar>nn>  and 
Karl  rcar<iin.  On  the  i.thri  hand  tlurr  has  iiui  h. en  wanting 
a  ^^mwiiiL,'  (•(.luirtiiiu  aindiiL;  .ill  ranks  of  the  nirdiral  profession 
that,  in  the  sjir  ad  ot  a  di-Ma-e  c  aused  by  :t  haeilhi^  wiiMi  does 
not  i^row  outside  the  anin.al  l)o(l\-  (e.xci'pt  in  our  te-t-tuhes), 
opportunities  for  aKjuirin;;  Mil.  tion  in  the  immediate  U'l^di- 
hoiirhood  of  tho'-e  who  are  the  main  -ource  of  tin  di-^MMnination 
ot  the  bacilli  inu>t  i)hi\-  an  iniport.mt  ])art.  ewn  thouf^h 
e\-idence  of  e(intaL;iousness  >liould  not  lie  on  the  surface. 

On  the  Continent  botli  Koeh  and  Hehrinj,',  whose  views  on 
tile  etioloi4\-  of  tuberculosis  differed  widelv  in  other  important 
respects,  afjrced  that  ilin-ct  infe<tion  [)la\s  the  dominant  jxirt  ; 
and  in  this  countr\-  Hroadbeiit  .md  New>holme  ha\-e  tak.-n  a 
sinnlar  \iew-. 

Those  who  are  oiii)o>ed   t(.   the   view   that   tuberculosis  is 

'  Hiil^tnule  ill  tlic  Milr.iy  l.citurcs  spoke  tin  this  jiciint  as  follows; 
"Wlnlf  thcif  cm  In-  no  rcason.ihlc-  doubt  tli.it  piiliii,.iiar\-  tuhenulosis  is 
rnder  certain  idiulitions  a  coinrnunic.ble  malady,  tliere  em  fiiii.illy  be  no 
question  that  its  conitnunitability  is  oi  ,i  low  order.  Ihe  testimony  of 
experience,  which  is  ,i  f.ir  more  si  imtilic  test  th.ui  tlie  records  .)f  certain 
Kiboratory  exiicniiuiits,  -liouM  I  il,„ik  l)e  sufficient  to  satisfy  us  that  the 
conimunirability  of  iiulnion.irs-  tiihcrculosis  cm  onlv  be  contrasted,  not 
compared,  with  diseases  such  as  smalliiox,  tvi'hu^  fi\er,  or  uhoopinf;  coiiKh. 
It  cannot  indeed  be  compared  with  the  communiraljilitv  ol  enteric  fe.or 
whicli  is  perhaps  the  le.ist  conimunii  able  of  the  <liseases  wl'iieh  .ire  ,u  jiresent 
classed  together  as  the  infectious  dise.ises.  and  concc-nin!,'  which  )ire\cntivc 
measures  are  t.iken  "  {Luniet.  mot,,  ti.  p.  75). 

'  N'ewsholme  remarks  that  "  having  investig.itci:  nearly  1000  voluntarily 
notified  casts  of  phthisis.  , is  well  as  .1  much  larger  number  of  f.ital  cases  of 
phthisis  from  a  public  health  standpoint.  I  do  not  conceive  it  to  be  possible 
that  an\  physician  having  person.dly  ilone  simd.ir  work  could  fail  to  re.ilize 
to  the  full  ex'ent  the  infeetivity  of  this  disease,  when  exposure  to  infection  is 
protracted,  and  the  dosage  of  infection  is  gre.it  :  a  st.ite  of  m.'.tt— s  which  is 
the  common  domestic  l.it  of  most  of  the  working  cl.isses,  wlien  tuiier.;ular 
infection  attacks  a  member  of  the  household.  The  e\i.leric'  conMUcng  one 
as  to  this  does  not  lend  it.self  to  statistical  st.itmient.  ,ui(l  when  stated  in  print 
it  may  not  be  convincing  ;  but  tlie  steady  succession  of  ca^  'S  in  infected  house- 
holds at  intervals  t.f  one  ..r  two  \ears,  or  Lmger,  the  intercurrent  destruction 
of  children  by  tul.ercul.ir  meningi*is  or  '  broiirho-pneumrmia  '  while  their 
parents  are  suffering  frcmi  chronic  phthisis,  and  other  similar  ev'  '  nee,  can 
leave  no  doubts  in  the  minds  of  those  who  come  int<i  continuous  contact 
with  the  actu.il  facts  "  (Tran^.  HpuUmwt.  Soc.  xxv,  p.  70) 
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C""tat;iou>.  ,„•  win,  h„Kl  „,at  ,„nta„„„  j.h.v.  „„lv  a  .nv.ll  ,nrt 
-  „„.  and  n.porta„t -base  th.ir  vi.us  nnunh-  ,,n  th.  fact 

dcf,n,U.  MK„s  ol  past  tul>erc„I,.us  ,n,,.cti.,n,  whi.h  ],as  „„t 
P>';,^-M.d  h..vond  a  n.rtain  point,  l.ut  uhirh  has  niniinod 
q-.-v„t.,M.,.co„u.,K.aK.d.  Th.  ...stance  of  the;  I  X' 
culuu.  leMons  ,s  not  denied  by  anyc-ne,  and  thou.l,  tli..  exut 
Pn.port.on   of  persons   who  canv'  u,   their   bodi^  t^ t    "^ 

t.;  be  found  n,  a  majority  of  thr.se  who  have 
"'    <-lnldhood:    and   >ince   it    is    thus   sh 


hi  \-  are 
passed  the  a,t,'c 

::::/;::;;;r;;:;:r;:;;— ;:^:v-"-* 

'""■''V's.     Hut  the  disease  soon  beo 

"' F'"Pl^',  and  leaves  only  a  little  scar  in  the  1 
"ic-iis  in  some  .fi^land 

'-•'■i-;;:,L:te;:rT'rt''"-''''^^^ 

-  -''-l-P  son..  nnin,po      nt     ■     ^    ^Tnr'"  ^'"'^  "^^'" 
'liMase  must  therefor.    I  ,  prot^Tessive  and  fatal 

factor  c„:  L'r'r"'  ";  ^'"-  "t^--  f--tor.  and  that 
._^^|.^  .^j^_^^^     '"Ij    be  the  i.nver  of  resistance  possessed  b>-  ti.e 

nJ-:jz::l  'u:t  ::'"';r  -^'t'  ^-^  ■"  ^  ^'"«''-  -"^--  ^ 

"■•  ""  it  sh    r^er    in  t'>       '.'         "'"  "'"^'''  ^'^^ernunes  whether 
I  Miaii  ,i,trmmate  and  f,Tow  to  maturity  1. 

'  "l.'>.?'  .'^rr  r    ■■The  d!   '""'^'  "!  '•"  ^'■'«-"<  -'f  Pulm.,narv  Tubor- 

'tu>     .t.vc  l,fo  can  escape  an  almost  daily  risk 


tnne  or  other  during 
>mcs  arrested  in  the  majority 
lun;,',  or  a  calcareous 
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Hut  tlii-.  \ii'\v  ni'.ulfcts  ti.  laki'  eiii\-  arcdimt  of  the  ]>. i-.-il,ilit\ 
that  thr  Mv.ritv  ni  the  results  of  infrrtimj  ma\  d.  .ifnci  ui  ik. 
small  part  on  tli,  m/,.  ,,t  tli-  int\rtiii-  (in-,,-.  WJi.it  il  the 
majoritv  nt  tlir  niipcrtmiii,,^  tdi  infr,  ticm  whirh  >cfin  f-  he  -o 
rninni,,n  aiv  npj>.>^t^i;!l!u■^  h.r  inlcrtmn  with  .liiaiititii- <il  bacilli 
sii  -uiall  a-  to  1),  Hicapabli'  of  prndiuauL;  a  pn.i,'rc^-i\  ^li-ra-,  " 
And  what  it  thr  s.wiv  intr,t!,,iH  aiT  rau-rd  in  th-  mi  l)\' 
laruc  d,iM>,  the  .iiipiiitupin.-  Inr  ivciviii-  whi,  h  Mcrur  1  m- 
paratively  rarely,  and  onlv  in  close  pioxiniitv  with  iiliMiiMe.d 
l)ersi)ns? 

This  possihilitv  cannot  he  i-nored.  and  it  is  woitli  clo-er 
coii-idei-ation  than  it  ha-  received  at  the  liand>  ot  most  .vriter^, 
thorn,.!,  U.ihert  K,,cli.  Theobald  Smith,  l-owKr,  Xewshulme  and 
Latham  ha\e  all  referred  to  it. 

"  Tlir  IiilhtciiiC  i<f  /),is,\" 

The  iiithiemv  on  tin  -eveiit\-  of  the  di>ea,-e  of  the  number 
of  bacilli  whiclunt.'r  the  bodv  wh.  11  infection  tak,'- place,  or,  ,is 
we  >av  lor  the  sake  of  bre\itv,  "thr  inliueiice  of  do>e,"  can  only 
Ik-  (hnion^tr  ited  hv  animal  experiment^  in  whu  h  the  qu.mtities 
of  bacilli  emploved  are  accuratelv  iiiraMind.  l-.xperiment-  of 
till-  kind  ha\-e  onl\-  be.n  carriid  out  in  coiiijiar.itiwK-  r.tmt 
time-,  and  it  i-  no  wondtr  then  that  their  lull  si-nilicince  h  1- 
hardlv  as  yet  been  reco-ni/, d.  TIk-  writer  renv  mber-  well  the 
stnm-  impresdon  which  the  re-ult  of  -  ich  experiments  made 
upon  his  mind  when  th.-v  w.  re  tii-t  performed  in  the  hiboratori.  s 
of  the  Roval  '■ommi>-ion. 

I'he  inthieii.-e  of  dose  has  been  seen  at  its  best  m  the  case 
of  animals  which,  l,ke  the  ox,  i)os.-ess  a  comparatively  hi-h 
power  of  resistm-  tuberculosis.  In  hi.i,dily  susceptible  animals, 
on  the  other  hand,  a-  for  example  the  rabbit  whose  power  of 
res'stin,!,'  (bovine)  tuberculosis  is  so  <mall  that  even  the  smallest 

of  infirth.n  un.l.r  urh.u,  ,.,n.|„,o„,:  1ml  :„  thr  ^^cat  bulk  „f  c  iscs  a  im- 
.lis,.n.„„,n,  ,,  phtlusKMl  .luuhosis,  must  ...xi.st  to  r.-ndt-r  tl.r  ,-,-,k  .,  irallv 
«ir.,t  r,K-.  In  this  sense  it  IS  probably  kgit.niatr  to  speak  rt  ,hr  inheritance 
..  tu  ,ereul...sis  an.l  even  of  the  inhentanee  of  zymotic  diseases,  meaning 
thereljy  the  mhentance  of  a  constiiutimal  condition  favo-rable  lo  the 
development  of  such  diseases  should  .x  ri,k  be  run.  « hu  h  cannot  ,n  the 
ordinary  course  of  life  he  wholly  avoided." 


VI      I  AIO.K 


A      I 


'    >M.\U.    MAX,,,,,..    .„.    HA.HM    coMPAKM,      Ol 

pebble  doses  ■  ,   !,..,„,   „„,,,,.  ,^^^,„  ^,, 

a tal   .,..,,,„„,   „K.  .1  „,.,,,.   ,n   ,l,c  severity  „f  ti l  ci   ."so 
cauMcl  by  (liikTent  d<,  .s  ol   h,r,ll,   ;     ,.   ,  ,  ^"^  >i^t- 

In   .Ms  I,,,.,.   ,-„„.   „.,V  ,  ,  V  , ,  "'i'',  "  "'  "'"'■^■'■ 

disc-ase  boi„7,  ,  ;'"■  "'■',"'";"  "' '"""""'  -"■"e-'^sive 

of  s„,,.,II  J.,:,  cf    X,-      h     „  \-      ■  »"'"-■'*'"■-■«'=  i.>J";.ion 

-.'"-l"::;:™';;.:rr;,r;:i-,'''^7'--- 

pn.vc'd  bv  control  f.vn,.,in.     /  ,  '    vnul,  .  ce   was 

«iv-.  „„„  "S';";'™;„r^;  ;;;,;■•'■  -:"v  "-)"'«i  -" 

l'I>i"tK  ami  ralrareou,  •„,.|  '      '"''''  ""»"  l"-'™me 

'■"«'•■  .v,„a„K,l  ,„  ,.'.;'       "  "  ""'•'■«™<  disturbance  ot 
,.,.„  I-'"..'.'...,!    cdcxanmicd.     M.dimn  ,!„« 

i'lc   clump.mzeo    has    shoun 
fxpenniental  tubcTculosis  an.l  1,  .s     „' "  ^'  ,    'J      ''''^''"''   "^   -^'"sceptibil.ty   to 

-"l-cu.aneously.njectcd,  vvhik^.ne  mUli  j  '     '"  '''"""^^^Jth  of  a  n„ll,gra,n,nc- 
-'■ta.nly  be  harmless  to  p  snuiH       7^?      'rr''-"-'^^ '"'^■'•■'"' """''-■''"'"st 
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Tin:  i:ri()i(i<iv  or  Tfiu-Rrfi.osis  ,j) 


I  en. 

(10  nifj.)  (Ill  thr  (,tlu"r  haiul  prdductd  irrci^ular  R'sult<,  \\\n\v 
larger  ones  (50  iu.l;.)  invariably  caused  .i^cncnili/.rd  tuln'rcnlosis 
which  in  all  but  a  k-w  annnaK  {(,  jht  ct-nt.)  proved  fatal  witiiin 
a  few  wtfkb  or  ni(iiith>  (17-7(1  days). 

Sonu'   liavi-   (|ik'>tuau'tl   whrthir   tlu>   disia-c    found    ui    the 
calvi-   whirh    nrcixed   small   dosis   ol    tubrrrle   bacilli    highly 
virulent    lor    the    species   was    really  and   hnallv  arrested,   or 
wh-iher  it   mi,i,'ht  not   have  lighted  uj)  again  at  sonu'   hiture 
time  if  the  animals  had  been  allowed  ;<>  live,   uid  anything  had 
happened  to  depress  their  vilalitv.      I?ul  surely  this" is  beyond 
the   point    we   are  considering  ?      Possibly    the   disease   would 
relapse  in  some  of  the  more  suscej)tible  of  su<h  calves,  or  in 
others  whose  powers  of  resistance  were  temporarily  lowered 
from  one  cau>e  or  another,  but  it  1    n(;t  likely  that  it"  would  do 
so  in  the  majority  ;  and  the  point  of  the  matter,  which  jiiobably 
no  one  will  seriously  (piestion,  is  that  a  di>ease  which  becomes 
quiescent,  if  noi  arrested,  at   an  earlv  >tage  has  a  far  better 
chance  of  becoming  cuied  than  one  which  is  from  the  on>et  of 
the  acute  and  actively  progro-^ive  type.     .\nd  the  e.xperiments 
show  in  no  uncertain  maniur  that  the  former  lype  of  disease 
is  produced  by  small  d.wes,  ami  the  latter  type  by  large  ones. 

At  hist  sight  it  is  not  easy  to  see  why  the  size  ol  the  infecting 
do^e  ^hould  i>lay  so  decisive  a  part  in  determining  the  severity 
of  an  experiment, il  infection.  F,,r  even  with  a  relatively  small 
dose,  bovine  tubercle  bacilli  multiply  m  the  call  l(,r  a  time,  a  d 
the  thsease  makes  some  progress  at  the  start  before  it  becomes 
quiescent  or  arrested.  It  may  therefore  be  reasonably  asked  - 
"if  the  bacilli  multiplv,  what  (an  it  matter  how  many  we 
inject  ?  The  small  dose  will  soon  grow  to  be  as  big  .is  the 
large  one.  How  then  can  there  bi'  all  this  diilerence  in  the 
result  ?  " 

The  answer  to  this  question  may  not  be  easy  to  lind,  but 
the  facts  to  be  explained  admit  of  no  dispute  :  let  us  therefore 
see  how  the  (piestion  can  be  met.  in  the  case  of  an  animal 
which,  like  (he  call,  can  make  a  good  light  against  the  inkrtion 
ct  tubercuh.s-  It  •  prcjbably  no'  easy  for  the  bacillus  to 
establish  Its  hold  at  lust.  Certain  special  elements  in  the  fo(xl 
whicii  the  mic'-obes  re<iUTe  are  probably  supplied  more  ea.sily 
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>upi>i'-<'  ill. it  ili'i-c  animal-  wliirli  arr  Irast  caiialili'  "I  luakui;; 
r.-i-taiic  ,■  air  al-'i  1'  a-t  ra|MMi'  Ml  aiuiiirnlin.L;  -111  h  iT-i-laiitr  as 
tlir\'  (ail  makr.  hi  .all.  r  wmkI-  .niiiiials  ■which  siiccitiiih  l,>  the 
siUiillcsl  (/'is,'s  ,1ft'  inciipdhlc  vj  dcvclopiut:  Ihc  uf)[>iiiiiliis  «l 
immunily    f'<>sf  i-wiii^h  fn  cope  .^ilh  the    iiinlliplicntiini    cf  the 

bacilli. 

\'nU<vr  \\v  (  an  apply  the  ar.unnunt  of  the  intlinn..'  <.f  dusc, 
baMil,  a:i  It  1-.  "11  ixiHTiincnta!  infrcti.m-  m  tlu'  call,  t"  natural 
inlriti(in>    in    iiiaii,    \\.     iiin-t    -li..u,    ii.'t    ..iih    thai    man    h   a 
r.'-i~taiit  anima!,  auil  mav  ili.i.  twir  !).•  rxp.  rt. d  to  In  liaxT  a> 
tlir  ,,,lt  (li»-     uhn  h  \\.'  li,i\r  alivadv  attcmptril   tn  U.i     hut 
al^ii  that  It   !■-  i).rim--il)l.'  t.i  apuK'  t.i  -pniitancnn^  cr  natural 
infections  l.ict-  whii  h  lia\r  h.  .ii  .lii  it.il  r\i>.  iimriitall\-  ;    lot- 
it  mu-t  li.    .niimtt.d  that  (l.iM's  so  hir^e  a-  tliu-e  uc  ii>c  at  the 
expeiiniental  ~lati.>n  .  .in  u.  \er,  liv  anv  -ti.t.  h  oi  im urination, 
be  snpposeil  t.i  j^el  into  the  b  uK'  uiul.T  n.itural  circinn-tancc?. 
It  is  foiiiul  expeiimentallv  (-ee  p.  2«)<))   that   dilkrences  in 
th.'  rajia.  it\'  i.  r  ie~i>tance  of  diileimt  in(li\idual  caKe:  come 
much  more  mlo  evidence  with  >mall<'i-  do-er,  (lo  m^-)  "f  Ixicilli 
than  with  l,irf,'or  oiU'S  (50  mti.),  and  it  may  lie  Inelv  admitted 
that  tin-  i-  jiiobablv  the  ca^e  (and  .Aeii  to  a  -till  -leat.-r  ext.nl) 
with    natur.d    Intections,    which    .n.'   donbtle->   earned    in    the 
maj.iiitw  it  n.it  mi  ail  c  .1-.  -.  b\'  ouantiti.'-  ot  bacilli  lar  Miialler 
th.in  tho-.'  whi>  .    ai.'  c  imm.inh'  u-e^i  in  .xjn  rinuntal  m\\-ti- 
.^ali.'iw-      It  I-  hiL;lil\-  i>robal)le  then  thai  liiHei'  nc.  ^  of  d..-,;  Cji 
not  pl.i\-  th.'  tloininant  role  in   natural  infectDii-.  which  thev' 
play  in  exi)eriinent>  ;    at   tli.'  -,ime  time   it   -eein-  likeb-  taa.t 
■r]\  here  tlu  \  an-  11.  it  ,ilt"u;'  Iim  i   without   inlhieiice.     V.  hethi  r 
the  part  tluA  iilav  1-  more,  .>r  le--,  iiiii)..rtant  than  that  iiiae  ".i 
1)\-  dilfereiue-  of  i;. d:\uhi, il  re-i-tiu-  jiow.r  would   be  h.nd  lo 
decide;   and  mi   thi-  p.iint   tlur.'  are  likely  to  be  con-ideial)le 
diUereiices  of   (ipinioii.     iJut    i)rob.ii.'lv    lew   will   be    found   to 
dispute  the  >tatement   th.it   both  d.-r  ,ind  r. -i-t.mci    i)lay  an 
important  pari  in  d.  t.  rmimn-  the  sewrilv  of  an  inh  clion. 

The  mo>l  rea-.m.d'le  \''W  of  the  1  a-e  .v<iuld  seem  to  the 
writer  t.i  b.'  -om.'what  a-  |.  illow- :  The  ])ower  ol  re>i>tance 
oi  dilt.r.at  indi\idi.al-.  diller-  cm-ideraitlw  and  that  of  any 
Mm;le  indi\idu;'d  v.irr  -  Ir. mi  lime  l.i  time.     A  dose  o'  tnl)ercle 
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\>M  lUi,  tlinrliiii  ,  uliii  li  uniild  111'  harml.  -i^  tonne  would  xriously 
infect  aiiutlui ,  or  r\cn  that  mi-'  umlrr  i  tit.iin  cin  iinistanccs. 
>"  iiiiirli  i-,  admit  trd  for  diltriini  r-,  ni  nsistancf.  On  thr  ntlnr 
liand  tlhTi'  ,ur  doM'S  m»  >niall  a->  tn  l)i'  imapal)!.-  nl  niti'<tin;,' 
anyI)od\-,  and  otluTs  so  laii;!  that  no  mii',  wu  matter  how  hi>;li 
thrir  rr-^istinj;  ])owcr.  can  i-i  ap"  it  th(\-  icrrixr  thmi.  1  )osos 
^^liirh  Hi'  lii'twiin  thi'M'  Innit-  |irinhui'  iv^nit-  whu  li  \arv 
'^''""liiii;  to  the  ir>i-,tin,i^  pnwir  ol  tin  indi\idiial  at  thr 
niiini'  lit  :  tor  .'xamplc  partnrition,  m  an  atiark  nl  m.a-l.-,  nr 
intlnrii/.a.nii^ht  can>c  infi'rtionsuhii  h  otln  rwi-.'  would  ln'  tii\i,il 
to  1)1 1  iinu'  danL;rrons,  whili',  il  no  -lurh  untouard  (■irriiin--tances 
-li  'uld  an-r,  similar  do-,1'-.  mi-ht  can^"  irsnlt->  limiti'd  to  a  few 
(in  um~i  liliid  Ir-inn^  caii^m^  no  \rv\-  di'tiniti'  ^vinptom-.  and 
\sliii  h  wnuld  iii'Xi  r  In  rnmc  ir(iiL;ni/i'd  tliranj,'  lilc. 

Till'  hunt  whirl]  di\idi'>  tin'  tlan.4i'riins  linm  tin  liannl.-^. 
dosi's  thi'ii  di!lri>  with  ■'\-.'i-y  individual,  and  vaiii^  with 
circnm-tancr.,  j.iit  n,i  the  ~,Jio!c  lui^c  dnscs  arc  daidcdlv  nvrc 
ddii-ai'ns  i/uin  swdll  mus.  Wrv  lavi^c  dnscs  urr  deadly  and 
ovcnciiu'  /In-  iiiosi  nsislanf.  .e/ii/c  very  siiuill  doses  arc  iiarin/c-^s 
even  l<>  !lic  must  susccf^tihlc. 

II  thi-  i>  tiiR'  of  Imnian  hrin-s  it  has  a  vny  important 
h'arin-  mi  the  ipu'stion  of  the  ciiiita,i;inn>iu>s  of  consumption. 
I'or  whi'i-i'  shall  the  lar^'c  and  d.adlv  dnscs  of  h.icilli  he  cn- 
'  "Untried  e.\c('pt  in  close  proximity  to  a  consumptive  patient 
wlio-e  Clinch  i-;  spravin,^  tiihrnie  bacilli  into  the  atmo>phirc, 
'  r  in  a  drau,i.;lit  of  milk  from  a  cow  v  itli  a  tulHrcnlons  udder  ? 
And  where  shall  the  small,  and  iisnallv  ineffective,  doM's.  which 
I'l'duce  the  little  loions  which  a'-e  never  suspected  dnrin,^ 
lile,  and  which  mav  pos>il)ly  even  play  a  not  imimportaiit 
jvrt  in  iinmmii/.in-  against  more  serioiK  infection  afterwards, 
he  met  if  it  is  not  at  a  f,'reater  distance  from  the  consumptive, 
the  main  source  and  fountain  head  from  which  tubercle  bacilli 
ne  di-tribnted  or  in  themuch-nii.xed  milk  of  the  dairy  in  which 
the  secretions  from  tubiirulou^  udders  are  blended  with  those 
"I  normal  ones  ? 

I'ut    We    mav    f,'o    even    further.     TIiom-    who    admit    that 
I'htliisis    is    contai^ion^    under    the    circumstances    of    closest 
personal  intimacy,  as  for  example  when  two  persons  share  the 
c. 
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sain.  I.,,l  ,,n.l  tlii^  «■'  Im\'  -"  "  ^a^  thr  opinion  ot  ni.mv  ol 
tlu.  l..-.t  auti,..ntu-  ...,  ^n.lv  .iloi,u  ,il  il  iIha  .1.  nv  tluit 
lesser  ilf^rccs  ot  nitini.u  v  with  a  pliliii-!.  a!  i-athut  .u<-  nioir 
lik.iv  to'.auM.  tulni,uio,i,  th.iii  no  mtereou!--  -1  anv  knul 
wiiatrwr.  Til.-  truth  woul.l  latii-i  -r.-ni  to  h-  tliat  wrv  >  Io.m- 
pergonal  intiniacv  with  a  phthiM.al  pall,  nt  uho  i.  di-.  nnnat- 
inu'  i.a.alU  niav  vu.hur,  in  -.nu'  ^a-.-,  m  i..n-.<in.iu .  ..t  tlu- 
r.ialiwiv  lai^;e  number  ot  l.inUi  ivtciwd,  sudi  miimchati'  and 
acute  di^,ea^e  tiiat  it>  uiii;in  in  cMitaf^ion  is  obvi..u>,  wiiile 
lesser  degrees  ol  intimacy  with  mk  h  a  peiMin  lead  to  tiu'  leiap- 
ti,,n  ot  -.mail.  I  n;  nbcrs  of  bacilli,  and  to  disease  ul  such  M.)\v 
and  uiMdious  oiimI  that  all  .Aulence  conceining  the  time  and 
soune  .'t  the  infection  i-  ob>cured,  but  which  nevertheless  may 
kad  t.)  a  tatal  trinunation  m  tlu  rwA 

It  w,i>,  tlu-  writer  \.-ntuivs  to  think,  unfortunate  tiiat  >o 
much  imp.'.rtan.e  ua  aitr:l)uted  bv  (  onu-t.  and  even  by  K.jch 
himseit,  to  the  dandier  of  inlectum  by  mean-  .-1  tubei.ular 
sputum  dru-d  and  pulwii/.-d  and  ,li>tribut.d  in  the  street- 
an.l  public  places  m  the  form  ..t  du-t,  Miice  it  ha-,  tended  tu 
foster  the  id(-a  that  everybody  i>  contimiallv  being  exp..sed 
I,,  mlection  uhuh  may  set  up  grave  (liM-a>e  m  the  more  sus- 
ceptible. r.i-Ml>lv  this  soune  of  infectu-n  may  l)e  serums  where 
it  is  concentrat.-d,  as.  at  tiin.-s,  for  i-xaniple.  m  the  public  house; 
but  elsewhere  the  (luantity  ot  such  bacilli  inhaled  at  any  -.ne 
time  must  be,  on.-  would  think,  as  a  rule  exceedinglv  small, 
and  n.'t  improbably  harmless  to  ordinary  people,  or  possibly 
e\en    pii)tecti\'e. 

It  is  .pute  otherwise  With  the  (jiiaiitity  of  baciUi  which  may 
be  tak.-n  m  by  tli.jse  ui  cl.jse  contact  with  a  phthisical  patient 
m  the  act  of  coughing,  or  perhaps  even  when  he  is  speaking 
or  laughing.  It  is  m  such  -it nations  that  Idiigge  and  his 
school  believed  that  the  maj.nity  of  infe.tions  occur;  and  the 
recognition  of  tlie  importance  of  dose  would  seem  tu  stiengthen 
greatly  their  position. 

Tlie  question  is  of  the  greatest  practical  importance,  and 
on  tlie  answer  wliich  is  gi\en  to  it  will  depend  the  measures 
wliiih  are  taken  to  stamp  out  tuberculosis.  For  it  is  obvious 
that   if  e\-ervb(jdy  is  exposed  to  the  risk  of  serious  infection, 
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and  \\IiL'thrr  he  he  cxpusi  d  nion.'  i>v  li~-,  nr  to  larger  (u  snialliT 
duSL's,  matter-  imt  at  all,  it  fulldus  that  it  woulil  bi-  of  little  use 
to  attempt  tn  hiikiSc  -huk'-  dI  mlection  tiy  scf^rej^ating  con- 
sumptives who  arc  expectorating  bacilli,  or  by  destroying  cows 
with  tiihcrculnsis  of  the  luUlir  :  one  must  relv  in  that  case 
on  -uch  m(a>ures  a-i  are  calculated  to  increase  the  powers  of 
resistance.  Mut  if,  mi  tiie  cmitiaiA'.  tiie  \  iew->  wliu  ii  ha\-e 
been  put  forw.ird  atxjvc  are  correct,  thi're  i^  more  to  he  hoped 
from  the  set;re,L;ation  of  ronsumptivo  and  the  dotriKiioii  ol 
cows  \viiich  vi.ld  milk  '  ntainin;;  tubercle  bacilli  than  from 
aiiv  other  niea'-ure 
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Latency.      I  he  ('<iiii/'iii-iiti-,c  I  iiumiiii.v  of  Pdilurs  and  Xiiiscs. 

The    Oucstioii    of    Miirildl    Infccticn.     I'hc    Iiitliiciue    of 

Heredity 

We  li,ive  now  to  consider  tlu-  ai;,Miment  which  i<  often  put 
lorward,  not  without  a  considerable  -how  of  reason,  that  it 
tuberculosis  is  n  ally  a  contaLjious  disease  wi'  ouLjht  to  sei'  more 
e\idence  of  direct  transmi-sion  from  the  sick  to  tlie  healthy  : 
and  till-  objection  miiNt  be  fairly  met  if  such  views  as  h.ive  ju-t 
hreii  expressed  Me  to  be  maintained.  In  the  tirst  place  then 
It  may  be  pointed  out  that  perhaps  after  all  there  is  more 
e\!dence  of  contat^Mon  than  there  is  f^encrally  supposed  to  be  ; 
and  that  we  fail  to  >ee  it  because  our  eyes  have  been  blinded 
l>v  an  unconscious  prejudice  in  favour  of  the  \iew  that  con- 
-umption  depends  in  the  main  on  inherited  tendencies.  This 
\iew  is  so  bound  up  with  our  traditions  that  it  ine\^itably  affectf. 
the  unconscious  reasonini;,  even  of  those  who  do  not  really 
believe  it  ;  and  so  it  comes  about  that  when  case  after  case 
occurs  among  the  members  of  a  certain  fanuly  living  together 
tlii-  seems  so   naturally   the   result   of    a    family  weakness  of 
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CMn>tituti.  in  that  it  is  hardly  reCdgni/.L'd  that  after  all  it  may 
be  evidence  of  contat,'i(jn. 

Hut  tliere  is  another  and  far  more  potent  cause  wliy  the 
evidence  of  conta,t,'ion  ii.  *iiberrnlosis  is  not  more  obvious.  The 
disease  is  often  a  chr  'uc  one,  and  has  usually  a  slow  and 
insidious  onset,  and  it-  early  symptoms  are  often  nnstaken 
or  overlooked 

And  e\en  when  the  ajiparent  onset  is  well  marked,  it  is 
not  by  any  means  certain  that  the  real  commencement  of  the 
uifection  was  not  many  months,  or  perhaps  years,  earlier.  In 
other  words  there  are  good  reasons  for  thinking  that  the  disease 
is  often  temporarily  arrested  at  an  early  stage  and  becomes 
recognized  for  the  hrst  time  only  long  afterwards  when  a  serious 
relapse  occurs.  Many  years  ago  it  was  remarked  by  Purtal 
that  "  in  estimating  the  starting  point  of  tuberculous  disease 
we  have  often  to  look  o'-  refer  the  patient  back  to  early  symptoms 
long  fo-^otten  "  ;  and  since  his  time  the  evidence  of  latency  has 
been  gaining  steadily  in  strength. 

In  1^95  the  Medical  and  Chirurgical  Society  of  London  held 
a  debate  on  latency  in  disease'  in  the  course  of  which  I)r  King- 
ston Fowler-,  with  Sir  Jonathan  Hutchinson  in  the  chair, 
intrcjduced  the  subject  of  latency  in  tuberculosis,  and  in  the 
subsequent  discu^slon  Theodore  Williams,  Ikoadbent  and  others 
joined.  The  general  consensus  of  opinion  expressed  seemed 
to  be  that  tuberculosis  might  remain  latent  for  variable  periods 
of  time  in  some  small  and  unrecognized  lesion.  Fowler  was 
inclined  to  believe  that  reactivation  of  such  lesions  was  usually 
brought  about  by  local  or  accidental  causes  ;  and  Broadbent 
recalled  tlie  case  of  a  young  man  whose  disease,  after  tubercle 
bacilli  had  been  seen  in  the  sputum,  appeared  to  be  arrested, 
but  in  whom  it  was  lighted  up  again  by  an  accident.  The  patient 
had  apparently  recovered  and  was  fat  and  well  when  a  fall 
from  his  horse  was  followed  by  an  attack  of  acute  tuberculosis 
wliicli  proved  fatal  in  about  six  weeks'*. 

Latency  was  the  corner  stone  of  liaumgarten's  theory  of 

'   I'roc.  Ruy.  Mc.l.  Cliir.  Soc.  London,  l8yi>,  X.S.  ill,  ]i.  27. 
^   Ihid.  p.  46. 

^  lliid.  p.  82.  With  this  case  niav  lie  idiiniarcil  iinc  rrpcrted  by  Hfrniann 
Wcliir  (see  footnote,  page  So). 
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coiiKfiiital  infeciion,  and  also-  of  that  put  forward  by  vnn 
Behrini,''  in  his  mcin(jrat:ile  addivss  ^t  Casscl  in  1903.  Accord- 
mii  to  the  I  itter,  infection  occurs  in  infancy,  but  the  disease  docs 
not  n.tosarily  d,-\vlo[,  at  once,  and  indeed  as  a  rule  remains 
dormant,  until  a  depressicm  of  the  powers  of  resistance,  due 
to  some  cause,  such  as  puberty,  parturition,  lactation,  malnu- 
trition, over  exertion,  or  one  of  tlie  acute  infective  disorders 
sucli  as  measles,  kindles  the  latent  disease  into  activity.  "  Then 
we  have  the  be-innini,'  of  jihthisis,  but  the  true  commencement 
of  the  tuberculous  infection  dates  from  lon^  before." 

The  fivijiK  iicy  with  winch  old  tuberculous  lesions,  quiescent 

or  healed,  and   which   for  the  most  part   have   Ix-en  entuvly 

unsnspi'cted  durin.i^  life,  have  been  found  after  death  fpMii  other 

cau.es  is  ,,ne  of  tlu>  most  surprising,'  facts  ,.bout  tuberculosis, 

at  one  time  tlioui,'ht  to  Ix'  an  incurable  disease.     All  who  have 

had  anv  extensive  experience  (,f  post-mortem  examination  and 

wl.M  have  s,)u^dit  carefully  l,,r  evidence  of  tuberculosis  admit 

that  such  loions  are  cxceedin.ylv  comme^n  in  the  bcjdies  which 

tiiev  examine.     Xae.i^'eli^  who  carefullv  l(,oked  for  such  lesions 

m  a  >enes  .,f  300  autopsies  made  at  Zurich  found  them  in  n., 

e^.  than  g;  per  cent.  .,f  all  persons  who  had  died  diirim,'  adult 

lit'-,   and   after    the  a,i,v   of  30  practicallv  I'vervbodv  showed 

»mv  M,t,Mis  of  tuberculous  infection.     There  is  therefore  some 

Jiwtih.ation   tor   the   saying   '-Jedermann    hat   am    Ende   ein 

Kischen    rnberculose." 

Xaturall>-  all  pathologists  do  n.it  take  ,,uite  the  same  view 
ot  what  constitutes  sure  evidence  of  old  tuberculous  disease 
and  >ome  obserxvrs  lunv  arri\-ed  at  conclusions  much  more 
moderate  than  those  of  Xaegeli-^.     But.  as  XacKeli  pomted  out 
;  ruutsch    ,ne:i.  n-oclu„.cl,r.  i,,o,,  p.  „So  ;    also  ra„cel.  i„o,,  „.  p    ii.,o 

.n  ;s  :;t  :ndM "  ^"'^i-'  ■'"•^'""  ''""^^  ^"^ "'""-""  ^--^s-  ^-"^'^ 

'    ,' """d  tuberculous  k-Mons  m  e.o  per  cent,  of  necropsies  made  upon 

oil  people.  K.bart  found  then,  in  ,o  per  cent.  L.tulle  out  of  t.^  ."duh 
bd.es  found  only  -6  quhe  free  from  tubercle.  Hronaniel  at  tl.e  M™ 
found  tha  50  per  cent,  of  those  who  had  lne,i  for  ,2  vears  u,  Pans  were  n,tre 
or  ess  tuberculous.  Lubarsh  ,n  a  Report  on  tl>e  Patholog.cal  D  ^a  t  e't 
of  the  Koyal  Hygienic  Institute  of  Posen  states  -luM   of  L  bodies  wlci 

^'::^::i:ir """'  ^"""■"'  ^"'"'^"-^  '—■  -^  -^  the  ot:r:a  ; 

More  reS  V  .1  r t"'"  '"  '''"","'  '"'  '"''  ''"'  f"^""''  '^  '^  tuberculous. 
.   bid         '  ■■  r,"  """"'  '"■"^"  '"^  -t.mated  the   frequency  of 

tuberculous  lesions  in  adults  at  70  per  cent. 
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estimates  of  tlic  frfcuunrv  "f  tuhcrcnld''  infcctidii  ba~'d  on 
piist-niortcm  recurds  are  hound  to  h^  \i>n  lnw  iinkss  the 
obbLTver  has  dcvotc-d  special  attontion  to  seeking  ior  such 
lesions  as  are  easi]\'  oxcriooked. 

On  the  other  hand  it  is  j^jbable  that  estimates  based  on 
post-mortem  records  are  too  hi.^h  if  applied  to  tlie  general 
c(jmmunitv,  for  such  examinations  are  seldom  made  on  those 
who  have  lived  in  eomfortalde  circumstances,  and  amonj;  the 
poor  tuberculosis  is  far  commoner  than  it  is  among  those  who 
are  betier  off.  Some  allowance  therefore  must  be  made  for 
this  difference.  Hut  even  if  that  allowance  be  made  in  the  most 
liberal  manner,  it  still  remains  abundantly  clear  that  some 
degree  of  tuberculous  disease  which  has  been  arrested  at  an 
early  stage  is  exceedingly  common,  and  Sir  Clifiord  Allbutt  does 
not  seem  t'  have  overstated  the  case  wlien  in  an  address  to  the 
British  Congress  on  Tuberculosis  in  iqoi  he  said,  "  I  am  guilty 
of  no  exaggeration  when  I  suggest  that  one-third  of  you  who 
hear  me,  v.'ittingly  or  unwittingly  are,  or  have  been,  infected  with 
tubercidosis." 

The  significance  of  these  quiescent  tulx'rculous  lesions  as 
evidence  of  latency  depends  of  ccnu'se  on  whetlier  they  contain 
living  tubercle  bacilli  or  no,  for  it  is  obvious  that  if  they  do  not 
do  so  they  can  never  liecome  reactivated.  In  +.his  connection 
Cornet  stated  that  inoculation  tests  had  shown  that  when  the 
foci  were  caseous  they  always  contained  living  bacilliV  This 
remark  undoubtedly  overstates  the  case.  The  writer^  found, 
when  working  for  the  Koval  Commission,  that  definite  ly  caseous 
nodules  taken  from  the  Ivmphatic  glands  of  children  might  be 
quite  incapable  of  setting  up  tuberculosis  when  emulsified  and 
injected  into  animals,  even  when  the  injections  were  made  in 
sucli  a  susceptible  animal  as  the  guinea-pig.  This  was  siirpris- 
ing,  but  what  was  more  surprising  still,  the  caseous  matter  thus 
shown  to  be  totally  devoid  of  infective  power  might  contain 
[ilenty  of  well-formed  tubercle  bacilli,  easily  \-isible  under  the 
microscope.     At  first  one  could  scarcely  believe  it  to  be  true. 


1   (  hiotod  l)v  Xcwsliohne,  h'C.  lU.  looS,  p.  -.S. 
-  R.C.T.  I  III.    h'ep.  igo;,    App.  vd.   n,    p.   17, 
])roduce  Tuberculosis." 


X'lriiscs  whirli  failed  to 
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.incl  su>p(cttil  .-.Mnu'  mi-tak(>  ..f  tcrlmicinu,  hut  tlu'  ('.\|HTicncc 
\\a-  niHMt.d,  and  by  and  In'  oiir  Imiiid  that  otlirr  obMTwrs 
WXTL'  nhtainin-  similar  n>iilt-.  TIiih  A.  S.  (irittith  met  with 
sewral  iu>taiKi-.  in  uliich  tli.'  injection  intu  ,i^innca-i)if,'s  of 
einul-ions  of  (•as('o-cal(areon>  ^land-^  faili'd  to  i)ro\(,kr  IuIht- 
culoMsi.  Most  of  these  glands  canie  from  adults,  i)ut  in  two 
cases  in  whieli  the  af,'es  of  the  patients  were  five  and  ten  and  a 
halt  years,  respertivelv,  tuherele  bacilli  (numerous  in  one  (jf 
them)  were  seen  in  the  <  .nulsions  injectt'd  into  the  animals. 

Similar  observati(jns  W(  re  m.ade  at  the  Gesundluitsamt, 
and  Weber-  reported  17  cases  in  which  caseo-calcareous  f^lands 
found  in  children  which  had  died  of  causes  other  than  tul^rrcu- 
l<Kis  Were  injected  into  guinea-piys  without  causinj,' tuberculosis. 
In  eif,dit  of  the  emulsions  the  micr()S'(  .jx'  revealed  tubercle  bacilli. 

A.  S.  (iriftith  (1914).  who  ha^  recently  examined  a  series  of 
imselected  bronchial  and  mesenteric  glands  obtained  post- 
mortem from  children  who  died  in  a  general  hospital,  has  met 
witli  live  more  cases  in  which  the  injection  of  emulsions  made 
Irom  ca>eous  or  calcareous  material  has  failed  to  produce 
tuberculosis  in  guinea-pigs.  And  Eastwood  and  F.  Griffith  (1914) 
who  made  a  similar  investigation  on  150  children  had  simUar 
experience,  and  from  16  of  their  cases  lesions  which  to  the 
naked  eye  appeared  tuberculous  failed,  (m  injection,  to  infect 
th.>  guinea-pig  though  tubercle  bacilli  were  seen  in  nine  of 
them^. 

On  the  result  of  these  investigaticms,  tiien,  one  must  freely 
admit  that  many  of  the  lesions  belicA-ed  on  anat<.mical  grounds 
to  be  tulx'rculous,  but  which  are  found  m  persons  who  have 
died  ol  other  causes  than  tuberculosis,  do  not  c.mtain  living 
"!■  at  least  virulent  bacilli,  and  that  therefore  there  is  no  rea.on 
to  beiiew  that  they  can  ever  be  reactivated.  But  this  is  not 
the  case  witli  all,  or  indeed,  probablx ,  with  the  majority.     Many 

■    />'.C-7-.   FnnURcp.r,.   App.   v„l.    ,     p.    ,s,    "Seven   case,  wlucl,  d,,!   not 
priKliKo  tulierculosis  in  Ruinca-piKs." 

H     '^^''l"'':^   n°'''   ',''"'■   ^"f^'^'"^^'   '''■^  Menschen  nut  den  Tul>erkelbaz.llen 
de,  kindes,      ne,.tsch.  ,„e,l.  U:,c/,en.chy.  X,,    ,,,  p.  1980  (see  p.  loSa) 

.V  S  (.nmth.  Suppl.,„n,t  /,.  //„.  ^„,i  Annua!  Report  ,.f  tL  L.^ral 
Gn,crn„u,U  Board  X.,S.  X„.  ss,  p.  ,,3,  Eastwood  and  I-'.  C.nffitl,  ,/„rf 
p.  J.     See  also  thid.  Table  IV,  p.  50. 
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SU(  h    lia\r    l>irn    pIUNTd    \i\-    tlli'>r    wild    \Vi)lki(l    111!'    tile   (.r-.lin(l- 

lu'itsaint  and  tlir  Royal  (  nmnii.-.?.i()n  tu  \>r  (apalilr  i>\  trail— 
mittiuL;  tul)rrruli)-,is  tn  animal-  :  and  cNin  ccniplrtc  1\-  cali  ili.il 
f,'lands  in  wiiicii  nn  tulxrclc  l)a('illi  i  an  he  loinid  on  niii  id- 
scopic  c-xaminatidn  niav  Ix'  >tiil  cai)al)lc  n(  <an>in,!;  iulci  tinn 
on  injrrtion.  Inhu-  in-~tanccs  of  tiii>  Ikut  inrn  iiiordid  hv 
Ral)inM\\itM  h'. 

ilk'  c.xistiiuc  ot  (lid  rasci)n>  and  calcarfon>  Unions,  con- 
taining; livin.L;  tnherclc  bacilli,  in  a  con-idciahlc  proportiim  of 
tho-c  who  lia\r  ncwT  had  any  >nsi)icion  that  tlicv  were  infected 
with  tuliri(ulo>i>  nia\'  tluTct<]rc  ht-  held  to  be  prowd. 

Sonic  authorities  write  a>  tluiui^h  thev  tliouf^ht  that  the 
term  '-lateiKy"  strictly  speaking  should  be  limited  to  instances 
in  which  living  bacilli  are  found  in  tissues  which  show  no 
histological  changes  whatever.  Whether  they  are  right  or  wrong 
we  need  not  stop  to  consider,  ^inci  for  the  puri)ose  of  our 
argument  it  is  ([uite  unimportant.  Ne\ertheless  it  i-.  inter- 
esting to  know  that  there  are  numerous  instances  recorded 
where  this  has  occurred,  and  since  this  evidence  also  supports 
the  doctrine  of  latency  it  will  be  given  in  this  place. 

In  iS;!)  Priik'ssiir  Ortli  drt'w  ;iltcntiiin  tn  tlic  fact  lluU  lymph  gkuids  wliich 
appcircd  to  tlie  naked  eye  perfectly  normal  might  reveal  under  the  micro- 
scope histological  changes  characteristic  of  tul)crclc.  l.oomis  (1X91)  was  the 
first  to  undertake  the  investigation  of  apparently  norm.il  glands  by  their  injec- 
tion into  animals  (rabbits).  This  was  followed  by  a  similar  investigation  by 
Pizzini  in  iSf)2  who  used  guinea-pigs.  These  authors  showed  that  apparently 
normal  lymph  glands  might  sometimes  cause  tuberculosis  when  injected  into 
animals.  Hut  they  did  not  show  that  the  histological  structure  of  the  infec- 
tive glands  was  unchanged.  Tliis,  according  to  W  binowitsch,  was  first  done 
by  Kilblc  (iSqq)  who  was  able  to  prove  in  two  cases  that  tubercle  bacilli 
were  present  in  certain  bronchial  glands  which  showed  no  histological  cliangcs 
wliatever. 

In  IQ03  .Man  .M.icfa<lyen  and  .MacConkey  inoculated  into  guinea-pigs  the 
sul)stance  of  the  mesenteric  glands  of  20  young  children  who  had  died  of 
causes  other  tlKtn  tulierculosis.  In  five  cases  the  guinea-pigs  developed 
tuberculosis  In  four  of  these  the  glands  which  had  thus  been  shown  to 
contain  tubercle  bacilli  were  examined  microscopically,  and  in  two  no  altera- 
tifpn  of  structure  was  detected.  liy  the  same  method  tonsils  from  34  cases 
and  adenoids  from  44  cases,  obtained  by  operation  from  persons  aged  from 


'    Ihrl.  KliH.  Wochensch 
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tu.,  to  tu c„t>  .one  years,  were cx.„„„„.,l,  l„n  ,„  no  ca..  d,,i  the  .njertion  r;tt,se 
tiiborciiiosis  111  tiif  guinea-pigs. 

I-yng  results  fron,  var.ou.s  sources:    Glan<U  obtained  ,..,-,„,, r,e„,  from 

'      hese  Hu'r  r.*"'  '^'f^^  .'"■''""^'^"P*^  "^  microscopic  in  the  gl-nds.     In  tS 
o   t   e  H   n  .  •      f  ■'  '"  '•■*>■'"  ""  ''•■''^  than  20  ,,c.r  cent.,  th,.  ,n,eet.on 

'■i  the  glandular  material  revealed  the  presence  of  tubercle  l.aclh 

den  on'?r!t    r.".' "  ""''  ^''''"^-  '''"'■  ''>'  '""•^""^  "'  '"-">"ti"n  of  guinea-pigs, 
of rZ         7   t''-_P^'-^-nce  of  tubercle  bacilli  in  the  apparently  normal  glands 

d. m    c  n2s     •\"ft'7>'^^;  .--■"'^■"•'t. "n  f,„le,l  to  find  any  evidence  of  .ul.er- 
miscnttric  glands,  and  in  .some  cases  in  the  tonsils 

n  .-.,'),  f "''''''?  •■"^■•'  '""■■  ^'''""^»  ^^■'"■^'^  apparentlv  normal  gUnd. 

!"■■   "K.d  tuberculosis  when  injected  into  guinea-pigs. 
lp>en,  looo.  had  a  similar  experience  in  one  case 

;;;^.:9c:n^b^-h;:;--:Lr^,r^ 

00  iT"  00?  '""  '^^'"'^"-'--     J"  t"-  cases  tuberculosis  Ij^s  s     'u" 
'-V  op^^r  t  .n    and  T     T        T  "'"'''"  '""''"■^  "  """"^"  "'  tonsils  removed 

■">  M^n  of  tulH-rculo'ls  l-naulio-pneumoma,  but  wh  ,  showed 

tissues.  ^'""'    ""*-    ■■eco^■ered    from    ap,,arently    normal 
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A.  S.  GrilTitli,  i')i|,  cx.iiiijm'il  the  (/I'lnds  of  -i  clnlilrin.  Thirty-four  (if 
these  were  apparently  non-tiibert  ulous,  and  from  tlie  bronchial  glands  of 
two  of  these  tubercle  bacilli  of  the  human  type  were  cultivated.  The  ages 
of  these  two  children  were  one  year  and  nine  months  and  five  years  resi>ectivcly. 

In-tancos  such  as  tlu-i'  jiniNv  IxvkiuI  doubt  that  tuberrle 
bacilli  mav  sometime  be  pic-nU  in  lymphatic  glands  and 
tonsils  of  clulditn  and  others  whose  bodies  show  no  tubcrculou-> 
chanf,'es,  even  in  the  glands  thcnisolvcs  which  ihiac  infective 
to  quinoa-pigs.  Of  course  the  material  actually  injected  cannot 
be  subjected  to  histoloijical  examination,  but  the  correspondiii!,' 
halves  of  the  .glands  injected  may  be  examined  in  thi-  way, 
as  was  actuallv  done  by  some  of  the>e  observers,  and  this 
leaves  no  doubt  that  tubercle  bacilli  may  be  present  in  histu- 
looically  unaltered  tissues. 

Hut  a  (picstion  which  cannot  be  answered  in  these  cases  is — 
how  long  have  the  bacilli  been  there  ?  and  this  is  very  pertinent 
to  the  problem  of  latency.  For  it  is  possible  that  in  such  cases 
where  they  have  been  found  in  normal  glands  or  tonsils  they 
may  have  got  there  only  recently,  and  may  indeed  be  on  the 
point  of  being  destroyed,  or  of  developing  immediate  disease. 
In  cither  case  tluy  would  afford  no  support  to  the  doctrine  of 
latency.  If  it  be  said  that  such  cases  are  too  numerous  to  be 
accounted  for  in  this  way  (since  the  chances  of  finding  in  a 
living  and  virulent  condition  bacilli  which  are  readily  destroyed 
in  the  living  tissues  must  be  very  small)  one  must  ask  in  reply 
how  frequently  and  in  w  hat  numb(  rs  tlo  tubercle  bacilli  gain 
access  to  such  situations,  and  how-  long  do  they  remain  virulent 
while  the  piX)Cess  of  destruction  is  going  on.  For  it  is  obvious 
that  if  their  entry,  even  in  small  numbers,  is  not  a  rare  occur- 
rence, and  there  is  a  delay  of  some  days  or  even  weeks  before 
they  are  destroyed,  there  would  be  a  fair  chance  of  their  discovery 
by  such  means  as  have  been  employed  to  search  for  them. 
It  therefore  seems  that  it  has  not  been  pro\ed  that  the  latency 
of  tubercle  bacilli  in  unaltered  tissues  is  of  long  duration. 

(^n  the  whole  then,  while  admitting  that  the  discovery  of 
tubercle  bacilli  in  apparently  unaltered  tissues  is  additional 
evidence  of  the  doctrine  of  latency  of  tuberculous  disease,  we 
nevertheless  think  that  the  strongest  support  of  that  doctrine 
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1^  ;iHnnlc(i  hv  tlh-  fi.  (|ii,.,it  pruMiirc  ,„  the  Imman  b.-dv  (,1  old 
and  (luifscen*  or  partiv  lirahd  I,M.,ns,  obvious  enough  on  post- 
mortem examination,  but  whieli  probably  ^mv  littlr  .,r  no 
definite  M,t,'n  of  tli.ir  pre^.nre  during  life.  Sueli  le^ion^,  as  we 
liave  ^vt-n.  are  found  will,  remarkable  fre<iuenrv  in  persons  of 
almost  all  a,t,'es,  and  in  many  case-  Wuv  tiav  been  ^ho\vn  to  be 
capable  of  inf.ctint,'  the  ,i;uinea-iii-  wlun  inj.Tted.  It  requires 
no  >treteh  .,f  the  imagination  to  beli.ve  that  the^e  are  in  a 
proportion  of  cases,  capable  ui  bein,L(  reactivated  .hould  circum- 
stances favourable  thereto  occur,  as  indeed  seems  actually  U> 
have  occurred  in  Hroa.lbenfs  ca.e  already  alluded  to. 

Our  cmclusion  then,  after  considerinf(  the  evidence  as  to 
la.ency,  nnist  be  that  it  i.  highly  pn.bable  that  tuberculous 
disease  when  it  has  advanced  en.,u^di  to  be  obvious  and 
'hairnosable  is,  m  man\-  cases,  the  result  of  infection  received 
snnie  lon.i,'  time  before.  If  this  be  so  then  contagion  may  after 
all  be  playing  a  great  part  in  the  spread  of  infection,  though  in 
many  a  case  the  evidence  of  thi^  may  have  become  so  obscured 
by  the  lapse  of  time  that  some  of  the  ablest  physicians  have  not 
neen  able  to  see  any  sign  of  it. 


The  Alleged  Immunity  of  Doctors  and  Xurses 
III  Hospitals  for  Consumptwn. 

Yet  another  argument  which  has  been  urged  against  the 

Mew  that  tuberculosis  is  contagious  is  based  upon  the  experience 

iKit  the  doctors,  nurses,  and  other  attendants  in  special  hospitals 

tor  consumption  do  not  suffer  from  tuberculosis  more  than  other 

pcr^ons  of  like  age  who  are  not  specially  exposed  to  risks  of 

itb    T;,,-  •  T      P"''""'  '"■'   "'■'   ^'^""'^^   i"t°  ^'ose  contact 
^Mth  phthisical  patients,  ought,  it  is  argued,  if  the  disease  is 
rea  ly  contagious,  to  contract  the  disease  relatively  frequently 
and  yet  the  records  of  our  hospitals  and  sanatoria  do  nit  show 
tnat  tins  is  the  case. 

This   argument    was   put    forward   by  Theodore   \\illiams 

IVom  t  'u  ''"',  "^  ^"  '^"  experience  of  the  statt'  of 
.nmpton  Hospital.  The  hospital  had  grown  in  36  years  from 
o  to  200  beds,  and  three-quarters  of  the  patients  wer^e  suffering 

hnm  phthisis        The  Onno.rtnr,ifioc  (.-.^  ,„f.„.:-..   .,         ,  ,  ,  .     ^ 

-  -  — ..>-v»^ii  oiiuuiQ  iia  vc  Deeii 
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anii)lc,  if  siirli  occurs,  and  \rl  ihc  iiim.imt  nf  |,litlii-.|s  aiimug 
thr  rt--i(l(iit  ddctnr'^  and  iiuims  \va>  ik.  iiiinf  than  nii^lit  he 
fi'Uiid  It:  ,inv  l,ir,i;c  institution  not  sjn.  iaiiy  diAotcd  in  i,.n- 
sumptKin.  (  nii-uinpliun.  th.-rcfnic,  wa-,  not  a  distin<  tiv  inh'C- 
tivc  diM-asf  iiki'  a  zyinotir  li\rr. 

Williams  rctinncd  to  the  suh|rrt  in  i()o(,,  and  ic\ir\\(d  the 
fintlui  (\h1cii.-,-  art.iid((l  by  tiic  hospital  during;  llu  i.kmmus 
i.^  >■''•">•  "  Tliere  were,"  he  says,  "  anions'  the  ivsid.nt 
medical  otticcrs  no  cases  of  consumption.  AinouK  Ihc  assistant 
medical  ofticcis  one  (from  inoculation),  and  ainoni;  the  inaise 
physicians  none,  were  altecfcd  duiini,'  residence.  Two  stibse- 
qnently  died  of  acute  i)hthisis,  when  holding  resident  appoint- 
ments in  hosjMtals  where  cases  of  consiini|ition  were  admitted, 
and  one  was  attacked  hy  consumiition  14  veais  after  he  Kit 
the  hospital,  and  recovered."  TluTc  were  57  resident  and 
79  non-resident  i)ortirs  since  iN.Sj,  and  of  this  number  si.x 
became  affected  with  consumi)tion,  and  three  of  these  died. 

"These  figures,"  he  savs,  "  do  not  testify  to  much  d.ui^'er 
of  infection  to  tliose  who  ha\e  the  care  of  consumptives,  but 
show  that  with  proper  precautions  sucli  service  is  (juite  safe. 
At  the  same  tune  the  occurri'iice  of  tuberculosis  among  the 
porters,  especially  among  those  who  handle  the  sputum, 
demonstrates  where  the  true  danger  lies." 

Ihus  we  see  that  Theodore  Williams  did  not  entirely  deny 
the  infectivcncss  of  plithisis,  but  maintained  that  with  reason- 
able precautions  it  was  not  great  I'nder  conditions  where 
filth  and  overcrowdin;-  prevail  he  seems  to  ha\e  thought  tliat 
it  might  be  infection^,  for  lie  cpiotes  the  account  of  Dr  Querli 
of  Tacoma  of  the  apj)ailing  spread  of  tuberculosis  among  the 
American  Indians  li\ing  under  conditions  extraordinarily  fa\-our- 
able  to  the  spread  of  infection. 

The  evidence  of  I^rompton  Hospital  was  supported  bv  that 
of  the  Victoria  Park  Hospital  for  Diseases  of  the  Chest  and  the 
Ventnor  Hospital  for  Consumption,  investigated  bv  Drs  Andrews 
and  [Robertson  respectively,  as  well  as  by  tliat  of  other  hospitals 
and  sanatoria  both  here  and  abroadC 

'  Hulstrode  cites  lalkcnstuin.  (■,„rlx>rsd..rf.  tlie  Fricdrichshcim  Hospit.il 
Uorliri,  Sar.inack  Lal<e  in  Amewc,-'.  and  Crooljsburv  Sanatorium  in  this  country 
/nc.  Clt.  p.  58. 
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Nc-usl,„l„u.  rn.,r„...   ,h,  ,,,.1.„...,    .,.   lar  a.   H    rrf.rs   to 

'■'■""M'-"n.  \,n,n..r  ami  Victoria  l-a,k,,nHl  ,..,„„-,  out  ti.at  .t 
..  .n.o,npK.,.  aM,l  .u.tv.     "  Th,-  experiences  of  these  places." 

.--t,.a,,.„.  ,„.!,,..,, he  da.aan.,, Mv  ,.w,n,  ,.- ul-,„pe  ! 

able    dlluul,,,..    u.,,„ni.l..,,.    ami    ,„.„.„„..„(    „.    j„.„lv     uu- 
dogmatic  tieatnunt '."  '  ^ 

lint  ,  v.u  .1  ue  accept  the  evidence,  as  slmwin.  tha  ,on- 
.-•innpiin,,  w  ,„,  cnmnKmer  amM„^  the  nieinln,.  „t  the  staffs 
ot...nMnn,.n„nhu,p„alsMhan  ,,    ,.  am,.,,,  ,„e,„lv,s  of   the 

^u...,-al.„,„„,H„Uv..lMn„la.a,va,HUo,,air.,„d.t,on    ,t  does 

ot  p.,ve   hat,  u„de,-  do,.,..st.e  eond.t.ons.  espec.ally  anion,  t 
i>norcr  ciasse-,   rn„.,„„p(,on    ,s   „nt    eonta,Mo„s.    fo,    do,nestic 
-^<'-;Pnal,o„.i,t,„„sa,vapt,oheve,vd.hen.,,.     A.  .      ^ 

M'l-.d  leve,-.     llou  „m,,,  h,  ,,!,,,,,  ,,,„,^  ,h,ssp,ead  m  ^^^  e,^ 

-^i-''''  '•'"-.in.nun,,,pa,,entsoratte,,darts/:u.d  .  "^ 
-H.ldde„v,ts„,f,.,-„o„s„....  IVofe.so,-  „  Moo,e3  r  " 
-"---1  .1..  .nferences  u|„,h  have  bee,,  drawn  h  ,,  he 
c.nnpa,a„ve  nnnu.n.ty  tn.n  ph,h,s,s  of  docto.s  and  a  Ian 

-'^"  ^'-'  ^Pututn  pots,  and  who  were  probably  not  subjected 

The  Preiention  ,/  Tiif.rnulosi.s    p    15^ 
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to   the  Samr    -in.  I    .ll-riplin,.   ,,.    tllr    nthrr   Illrml.,  IS   ,.|    llir   ^l.itl 

were  sonieliiiii..-,  iiiln  tid,  ,in  1  iii  tin-  (i.iirir<  Ikhi  ..uc  iciiinul,,  i> 
tlir  (.niiialdi  girls  ulm  \\,i>Ii,m|  ih,  (•(msutiiptui^  Im,  n  m 
Mctitniie,  so  well  descrilxd  h\-  I'lcnurt  (lli.m-h  iMinirt  lnm- 
self  (lid  not  'iec  in  tlii^  ;m\  .  \iii<  n.  .•  n|  inlrrtKni). 

I'"'      "I'll"'     'll'-     1  \|)rllrllir     (if     I'llU'll^ll     ,m<l     -iilllc     |i.I.lu;il 

hospitaN  ha--  Ixvii  that  tin-  ini'inhn-  ,,|  tli,ii  nuMlual  am! 
niiiHivi;  stalls  do  not  Milin  ixcesMvely  troin  i)lithiM>,  this  lias 
by  no  iiifaiis  been  the  universal  experience  on  the  Continent. 
LoHf,'  ago  attentiun  \\a-  diawn  t..  thr  iu-li  niortalitv  troiii 
phthisis  in  military  iiiliniiaiu-,  mnnastcii.  >,  and  nlhcr  iii-titii 
tions,  and  tliis  was  well  known  to  l.atiiiuc. 

In  lS8()  Cornet,  exaniinin-  the  .iIIh  lal  i.  turns,  l,,r  j^  years, 
o(  thr  religious  orders  (r|  I'lUssia  wh.i  attnidrd  (,n  the  sick, 
iound  that  the  death-rate  from  tiilxK  uIosk  .uiiong  Ihein  was 
actually  two-thirds  of  that  from  all  causes.  Comparing  the 
death-rate  troin  tiilRieiilosis  of  the  sisters  of  cliarit\'  with  tlio?e 
ot  the  rest  of  tin-  jiopulatioii  of  etpial  ages,  it  appeared  that 
from  15  to  ^1)  yeais  of  age  the  fornn-r  was  four  tinus  as  lii"h. 
from  20  to  ;o  three  times,  and  from  .;o  to  40  twice  as  high  as 
that  of  the  rest  of  the  comiminit\i. 

liie  conclusions  wliicii  (  ornet  drew  from  this  investigation 
as  to  the  mfectivity  of  phthisis  have  been  adversely  criticized  by 
iWilstr.idf^  aidfd  bv  a  stati-tical  examiiKiti.-n  to  which  they 
were  put  by  Hamar.  iSut  the  ligures  are  striking,  and  the 
ditference  in  the  death-rate  from  phtiiisis  among  the  nursing 
sisters  and  that  of  the  general  po|)ulation  of  ecjua!  age  is  so 
great  that  it  is  not  easy  to  believe  that  it  can  be  dui>  to  tin-  fact 
that  many  women  join  these  religious  orders  because  ill  health 
has  already  turned  their  affections  away  from  worldly  things, 
or  because,  -iz  Laennec  suggested,  the  sad  nature  (.f  their  lives 
undermines  their  powers  of  resistance^. 

It  seems  far  nion'  likely  that  the  nuisuig  sisters  abroad 
have  suffered  so  greativ  from  tulxTculosis  in  tlu>  past  because 
they  were  brought  into  contact  with  phthi-ical  patients,  and 

'  Straus,  La  Tnherculose,  p.  452, 

'  Supplement  to  the  Local  Governmeiil  il,^aril  Reports,  1905-6,  p.  64. 

'  Laennec,  Inc.  cil.  p.  423.     (Juoted  liy  Straus,  toe.  cit.  p.  451'. 


VIJ  DIFFERENCE  KETWEENEXGirSH  AND  U.S  EXPER.EN.  E  7c, 

'"'"' •  th.  precaulions  which  alone  would  make  such  a  l,fe 
HaM.nably  safe  were  neglected.  This  assumption  is  not 
tnt.rcly  unwarranted  fx^causc-  we  know  that  in  he  compara- 
tuely   recent    past    the   Reneral    .-..n.h.,..„    of   many   l"  "    , 

X-r"""' • '•■■-'•'-•-...^..oLatthe 

of  those  .1,0  are  brought  ■„.„  ,,rof..s,onal  rHaforllhm  w 
persons  suffenn«  from  consu-,,,.,,,,,  .,,,,1,:  .■,,„,  ,!,.„'  ,„  be 
M'l  ...hi.,  on  two  grounds:  (,,  11...  ■n..ml,..r>  ,.t  ,1...  statf  of 
'  -Iw^l.h  hospitals  were  at  ,„o.tt..mp.,,.anK.n.M,.t^ 
•-  n,.  veryeasdytra.,,lal,nH..vha,iK,,,uhW..,h..s,;t  ! 
;  ;i|..ntyJuvmgemhra.,.l,,.,.n.,.H,.prof.s.,,,,,oM,,...  ,  M 
'"l"sn,.as,vIost>,,.|„,„:  .uuiu,,ha,tlu.,..„..ralsuut  V 
"   '""^-  ^""1  'l-l'l.m.  nf  ,l„.  l.:n,l,.h  hoM>„aK  was  ^n     Iv   n 


Miiittiil  Infection. 

'^   l;ul.nonary   tuh,.,r„|„Ms  ,.  ro„ta,,o„.  w.  ou^ht   tr   seo 
'"'•nv    instance,    of    „    ,„    both    h„,han(i    and    v    f         I 

strd^ng  examples  of  th,s,bron.htfo™;'b;tr:a^ 
■nrS,4,werc.n..n„„n,.l,„,h..laM,.l,ap„,..      W.  have  n.:; 

-  -  follows  :    J.  ,,.ui  lost  1  ifrot   rtw     r;T-'  *"'--"'--     The  l„s,or; 
su.nption;    had  twice  h.mself  h,,  1    ,  .'.n       ■  T  ""'   """  "^'"  '"""  ^°"- 

an.l  inarrifd  when  27-  '  T^fectly  well  after  his  2,5th  year  ; 

.'.     A  'Aoinan,  belonL'ine  to    1   Ii,.ii,i,,.  <        1 
'-fl  >  t,ll  towards  the  eL  of    e        ■       'e  i::;^.  ^^'l"  "":*''  ^"J'^'^'J  «"-' 
and  e„,aciate.     She  d:ed  from  cons::;!,^!:   "aa  ^.^  Tl,;:^  "T"  *^'  ^""^" 

2-  After  a  year  he  married     gain    m  .  ,  confinement, 
■'fter  .he  first  year  of  -naroed  hl^be«  n  ,0  auTT'.  ,''"""'-^'  "•°"'-^"  ^^o. 
tr-.m  galloping  ronsumpfon.                 "                 '"''''  '''"J  ''*">'>Pty..-s,  and  died 

3-  The  third  wife  belony,.,!  1,.    ., 

j;;nh  her  parents,  four  bio^  a^; '\rTlr"!  "^  "^""">-  ^^""'V.  '«vin. 
^l^e  was  25  when  she  marned  and  cortlnued  .  ""^'  '"''  '"  ^"^"''  ''-""' 

;econ<l  pregnancy,  when  .he  began  to  coul  b  '"'°^;  «""''  '^^"■•^'^'^  ""'"  ''" 
'  ■'■■"-Ptys.s,  When  Weber  S"aw  Ter  Ift  T'  '''"''''•  '""''  '«'^'-"  ''-<! 
'."-1  extensive  affection  of  the  ^e  ,0  ion  a  ''VT'""  '^""'^■~'  ^>- 
.'-"^e  perspiration.     A  month  HZ  ^XO.  lii.'IV^Zli^^S,!::::;.  ^J 


> 
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to  see  how   f;ir  these  are  representative  and  how  far  excep- 
tional 

In  iNN;,,  nine  years  after  \\'eber's  paper,  the  ("nllective 
Investigation  Cuniniittee  of  the  ihitish  Medical  Association 
issued  to  its  nieniberr-,  as  we  liave  seen  ahvady. -ome  (juestions 
concerning  marital  infection.  Keplies  were  received  reporting 
192  cases  of  apparent  transmission  of  tnln  rculosis  from  one 
partner  to  tlie  other ;  and  in  130  of  these  it  is  expressly  stated  that 
no  family  liistory  of  the  disease  existed  in  the  person  to  whom  the 
di>ease  was  believed  to  ha\-e  been  transmitted.  Taking  cmly 
those  cases  where  the  history  is  siifhciently  dehnitei,  the  writer 
hnds  that  87  of  these  were  instances  of  supposed  infection  of 
wife  from  husband,  while  49  only  were  instances  of  supposed 
infection  of  liu-band  from  wife-.  Weber  discussed  this  point  in 
relation  to  his  own  series  of  cases  without  coming  to  any 
dehnite  conclusion.  ]>ut  it  seems  reasonable  to  believe  that 
a  wife  is  more  liable  than  a  husband  to  become  infected  from 
a  di>eased  pa"-'  'r  because  she  is  likely  to  be  much  more  in  the 
atmosphere-  of  the  --ick  room  than  he  is,  and  also  because  the 
exhaustion  due  to  childbearing  is  a  great  cause  of  predisposition 
in  the  women,  while  no  commensurate  cause  is  present  in  the 
case  of  the  man. 


anJ  clit'd  soon  alter,  about  eight  luoiUhs  fnjin  tlic  appearance  of  the  first 
symptoms. 

4.  The  fourth  wife  had  no  indication  of  phtliisis  in  her  family,  and  was^ 
at  the  age  of  23  when  she  married,  in  perfect  health,  .\bout  thirteen  months 
later,  three  months  after  her  first  confinement,  which  had  passed  off  ([uite 
well,  she  began  to  cough  and  nine  months  later  slie  died  of  pneumonia  and 
tubercular  atlecdon  of  both  lungs,  and  witii  tulien  Us  in  tlie  intestine,  sjileen 
and  hver. 

The  man  was  afraid  to  marry  again,  flunking  it  certain  dcatli  for  any 
woman  who  mated  with  him.  He  continued  in  good  health  in  his  seafaring 
occupation  until,  through  a  severe  fracture,  he  was  laid  up  several  months. 
He  then  began  to  cough  ;  tlie  formerly  healthy  right  ape.\  became  affected  ; 
and  consumption  reg-ilarly  developed  itself,  leading  to  death,  when  the  post- 
mortem examination  disclosed  the  cieatricized  condition  of  the  former  seat  of 
the  disease,  and  also  the  recent  affection  {Trans.  Clin.  Soc.  vii,  p.  145). 

'  In  many  instances,  where  both  husband  and  wife  had  died  of  pl'thisis, 
it  was  not  certain  which  of  the  partners  had  been  the  first  to  develop  dehnite 
symptoms  of  the  disease. 

*  C'p.  similar  evidence  from  t'.erman  data  in  I'ope  and  t'earson,  moH,  luC. 
ctl.  p.  15. 
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WebtT  was  careful  nut  to  draw  lar-reaciiing  conclusions 
Iroin  his  own  experience,  but  it  is  clear  that  it  impressed  him 
j^itatly.  Indeed  his  cases,  and  many  ot  those  brought  to 
hght  by  the  Collective  Investigation, seem  to  be  as  clear  instances 
of  contagion  as  any  one  can  expect  to  obtain. 

The  evidence  however  has  been  adversely  criticized  by 
statisticians,  including  Long^tatf  who  contributed  a  conmiuni- 
cation  to  'ilic  Collcclirc  Inyislii^iilinii  RtiiirJ  (p.  ij(j)  jn  which 
he  calculated  the  chances  that  both  husband  and  wife  should 
die  of  consumption  within  a  short  tune  of  one  another,  apart 
altogether  from  the  (juestion  of  personal  contagion.  This  was 
afterwards  expanded  in  his  S/iiJics  in  Slu/islics.  Longstaff 
was  led  to  conclude  that  "  if  the  results  are  anywhere  near 
the  truth  they  show  that  a  far  greater  number  of  coincidences 
of  the  death  of  both  husband  and  wife  from  phthisis,  within 
a  short  period  of  one  another,  would  be  required  to  prove  that 
one  had  contracted  the  disease  from  the  other  by  infection." 

In  recent  ^-ears  E.  G.  Pope  (1908)  in  America  has  investi- 
gated by  modern  statistical  methods  the  problem  of  marital 
infection  in  tuberculosis.  His  memoir  was  nearly,  but  not 
entirely,  finished  when  he  died,  and  his  work  hasbt*'n  edited  and 
completed  by  Professor  Karl  Pearson. 

The  material  for  this  investigation  consisted  of  37  reports 
from  various  sources,  mostly  German,  and  contained  informa- 
ticjn  concerning  over  40,000  couples.  One  group  consisted  of 
the  married  population  of  two  entire  villages,  another  of  the 
[parents  of  non-tuberculous  children,  but  the  greater  part  dealt 
with  the  parents  of  tuberculous  children  who  were  being 
treated  in  sanatoria  or  hospitals.  This  distinction  is  of 
importance  only  if  we  assume  the  existence  of  a  tuberculous 
diathesis. 

The  great  majority  of  the  reports  show  a  very  considerable 
excess  of  instances  of  tuberculosis  in  both  husband  and  wife 
beyond  what  chance  alone  would  have  caused'.  But  it  is 
pomted  out   that  this  excess  may  be  due,   m  part   at  least, 


'  See  Table  I,  loc.  cil.  p.  S.  Out  uf  a  Iwtal  u!  ui,.>--.  couples  in  wiiich  at 
Ic.ist  one  partner  was  tuberculous,  both  husband  and  wife  were  tuberculous 
ill  1^90  couples,  that  is  to  say  in  one  C(juple  out  of  8-.). 
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to  assortative  maUiv^.  •The  constitution  which  is  peculiarly 
liable  to  tuberculosis  |the  tuberculous  diaiuesis]  is  not  un- 
fretjuently  associated  with  certain  mental  and  physical  traits, 
whuh  present  undtuibted  sexual  attraetion.  It  is'conceuablJ 
accordingly  that  the  reseuibiance  in  phthisical  character 
between  husband  and  wife  mav  be,  wh.,llv  or  in  part,  due  to 
the  tendency  of  like  to  mate  with  like,  aiid  not  at  all',  or  not 
wholly,  to  Dost-marital  infection  "  (Pope  and  Pearson   p.  5). 

In  allowing  for  this  tendency  Pearson  relied  upon 'data 
which  had  been  collected  by  Miss  Elderton  who  worked  out  the 
ooehicients  of  assortative  mating  for  a  number  of  cases  of 
health,  temperament  and  intelligence,  and  which  are  published 
as  an  Appendix  t(j  his  paper. 

Pearson  tells  us  that  Pope  "  had  demonstrated  that  there 
was  a  sensible  correlation  between  the  presence  of  tuberculosis 
in  husband  and  wife,  and  had  reached  the  interpretatici  that 
this  result  depended  upon  the  extent  that  assortative  mating 
prevailed  witli  regard  to  what  we  may  term  the  tuberculous 
diathesis  "  (/ec.  ci/.  p.  3). 

Pearson  himself  arrived  at  the  following  conclusion,  which 
he  expres>es  "  in  words  slightly  modihed  from  those  of  Pope  " 
"It  would  seem  probable  (i)  that  there  is  some  sensible  but 
slight  infection  between  married  couples,  (2)  that  this  is  lar^elv 
obscured  or  forestalled  by  the  fact  of  infecti.ni  from  ..ut'^ide 
sources,  (3)  that  the  liability  to  infection  dc^pends  upon  the 
necessary  diathesis.  (4)  that  assortatiN-e  mating  probably 
account:,  tor  at  least  two-third>  and  infective  action  for  not 
more  than  one-third  of  the  whole  correlation  obserNcd  in  these 
cases  "  (loc.  ci/.  p.  15). 

I  he  reader  will  fonn  iii.  .,wn  opinion  concerning  the 
nnportance  ol  the  part  piayc^d  by  assortatixx-  matim,^  The 
data  for  calculating  the  effect  of  such  mating  must  necessarily 
be  most  uncertain,  and  even  the  existence  of  an  inheiitable 
tuberculoTis  diathesis,  pri.bable  as  this  may  be,  has  n.Aer 
been  proved.  The  fact  remains  that  a  considerable  proportion 
of  wives  and  husbands  are  both  of  them  tuberculous  beyond 
what  cluuice  alone  would  account  for. 

E\en  if  we  conclude  that  the  e\-idence  of  marital  infection  m 
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.nonary  tub.rcu bsis  is  much  smaller  than  might  be  expected 
b>  one  u^K,  beheved  the  d.sease  to  be  distmctly  conta^oul  this 

o  occur  ..already  passed  at  the  time  of  marriagei.  For  we 
have  seen,  from  the- in^•estigations  of  Xac>geH  and  others  as  to 

he  f.ecjuency  of  tuberculous  les.ons  at  different  ages,  reason  to 
thmk  that  mfect,on  :s  most  frecjuent  in  mfancy  and  adolescence 

v.^  A'that'tulrr''!"'"-"  "'"'  ''^"  ''^"  '™"S'^t  ^g-"^^  the 
^■   A  that  tuberculosis  is  contagious  is  based  upon  the  comnara 

t.ve  immunity  ,.f  the  wives  of  tin-miners,  steelgrinc  e  .stC 

e vc  Hv  '       ''  ^  consequence  are  liable  to  suffer 

m  th     n  '  7"  ^""^"-f -"■     This  subject  will  be  treated  fully 

n  the  next  chapter,  but  it  may  be  pointed  out  in  the  present 
connection  that  there  ,s  reason  to  believe  that  the  type  of    'd 
monary  tuberculosis  in  these  cases  ,s  peculiar,  and  tha't  the  W 
degree  of  infectiousness  which  they  undoubtedly  show   s  co 
-•ated  with  a  paucity  of  tubercle  bacilli  ,n  the  expe^tonS.rn 

T/ic  Influence  of  Heredity 
I>  "babl.,  ,s  very  dif.icul,   ,„  .„„5,i,|,  conclu  ively«     v    ll   ■, 

'I'spose  to  u,/rcl,,,.  '  ■    ""    '"^■■'"^    C"t'""    that   tl>cy   pre- 

-  Among  the  conclusions  which  PpTr=«r, 
fron,  Ins  own  '■  prrUnnnarV   n vesti^at  on  of^r    "'  "'''""'^  '""'">•  '^-'-W. 

••What  I  have  .spok-n  of  ?;s     ho  S.c.^''"f '"""''" '^'"""^ 
certainly  inherited,  and  the  in  en  •  itv  J\''^^"^"f  P"''""nary  tuberculosis  is 
a^^  that  of  any  normal  phy4  U  cl^.cter      i  '"''^"'"='"^'-'  ''^  ^^'"^'Wy  tlie  same 
-u^yoftheStatist,cs!,fV,r:.?;r?t;,:::^^^^^^^^^^  -Anrst 
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The  irlativf  ini])()rtaiK\'  vi  these  two  factors  will  be  ditlereiitly 
viewed  by  dilleient  obser\ers  according  to  their  bias,  and 
hence  much  that  lias  been  written  on  the  subject  in  the  past  is 
([uite  mc(jnclusive. 

^h)re  recently  the  question  has  been  carefully  considered 
by  Karl  Pearson  (1907)  who  made  a  statistical  study  of  the 
records  of  Crossley  Sanatorimn,  Frodsham,  which  included 
^S^  stocks  in  which  ca-i-  of  iiulnionary  tuberculosis  had 
occurred.  It  would  be  impos-ible  tf>  do  justice  to  this  study 
in  an  abstract,  and  no  more  than  a  brief  statement  of  the 
conclusions  arri\ed  at  will  be  attempted  Pearson  convinced 
himself  that  the  diathesis  of  pulmonary  tuberculosis  is  inherited^ 
"  Infection,"  he  says,  "probably  plays  a  necessary  part,  but 
in  the  artizan  class  of  the  urban  populations  of  this  country  it 
is  doubtful  if  their  members  can  escape  the  risk  of  infection 
except  by  the  absence  of  the  diathesis,  i.e.  the  inheritance  of 
what  amounts  in  a  counter  disposition"  {loc  cit.  p.  24).  The 
armiment  on  which  this  conclusion  is  based  cannot  be  sum- 
marized briefly,  but  it  is  evident  that  it  takes  no  account  of 
the  ditlerence  in  the  result  of  exposure  to  large  and  small 
doses  of  tubercle  bacilli  respectively.  This  is  pointed  out  by 
Xewsholme,  who  adds  that  Pearson's  results  depend  in  part 
upon  hypotheses  which  may  not  be  accepted  generally  as 
justified,  and  upon  ascertained  data  which  may  be  regarded 
as  too  few  to  warrant  conclusive  inferences.  Indeed  Pearson 
himself  states  "  This  investigation  does  not  profess  to  be  more 
than  preliminary,  and  its  results  need  confirmation  when  much 
more  numerous  data  are  available-." 

Dr  Emmanuel  (1909),  in  a  Presidential  Address  to  the 
Medical  Society  of  Birmingham,  has  recorded  some  interesting 
histories  in  which  consumption  appeared  to  spread  to  piersons 
not  ciinnected  by  blood  with  tln'  original  case.  In  one  of  these 
a  lady,  with  no  history  of  consumption  in  her  family,  married 

'  Sec  Iniitnote   j   uii  previous  page. 

-  A  very  curious  point  noticed  by  Pearson  is  tlius  stated  by  Inni  :  "  Wliether 
we  de.al  with  all  tuberculous  stocks,  or  only  wilh  tliosu  having  no  parental 
history  (of  tuberculosis),  the  elder  offspring,  especially  the  first  and  the  second, 
appear  subject  to  tubercui  .sis  at  a  \ery  much  lu^dier  rate  tlian  tlie  younger 
members  "  (loc.  ctt.  1907,  p.  25). 
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a    man    with    pulmonary    tiib,TciiIosi>,    and    then    herself    fell 

ill  nf  the  disease.     Slie  hore  time  children  all  of  whom  dieH 

ot  tulMirulosis  ;  her  brother,  who  was  much  with  her   died  of 

h.Tmoptys.s  :  and  his  wife  also  became  consumptive.    In  another 

case  a  lady  became  consumptive  after  associating,'  freelv  with 

an   acquamtancc  who   died   of   pulmonary   tuberculosis-    she 

was  nursc'd  by  her  mother  who  afterwards  became  infJcted 

I-mmanucl  did  not  deny  that  hereditv  and  infc'ction  play  their 

n-spect.ve  roles  in  the  spread  of  consumi)t>on,  but  uas  inclined 

to  think  that,  for  all  practical  purposes,  it  is  the  infectiousness 

of  consumption  w  lia\e  to  deal  with,  and  that  we  mav    for 

the  most  part,  disregard  hereditary  prcdisp.  -■^ion. 


CHAPTER    VII 

THE    ETIOLOGY    OF    TUBlIRCrLOSIS     [avituiucd) 
Vari^Uiou    /;;    the    Relative    Fatality    of   Tubereulosi,    in     Men 

Uonien,  and  Children  in  Different  Localities 
Ihc  Alleged  Escape  of  the   Wives   and   Children   of  }fen   uho 

suffer  from  certain  forms  of  Oeci,pafi'-nal  Phthisis 
I  he  \,l,ur  of  the  "  Phthisis  "  uhieh  is  Associated  u'ith  certain 

J) II sly  Trades. 

the  Prevention  of  Tubercidosis.  The  Relative  I  -alue  of  Measures 
based  upon  Treatment  of  Early  Cases,  and  those  uhich  aim 
ill  Limiting  the  Spread  of  Lnfecdon. 

There  now  remains  for  consideration  an  important  an,Mi- 
""  nt.  a.^amst  the  view  that  contagion  plavs  a  prominent  part 
■M  the  .pread  of  tuberculosis,  based  upon  "the  great  variation, 
>n  the  mortality  from  tuberculosis  which  occur  among  men 
w.anin  and  children  respectivelv  in  ditferent  localities      The 
argument  may  be  put  somewhat  as  follows  :    If  the  men  suffer 
-Avrelv  from  pulmonary  tuberculosis  in  certain  places  ..wing 
■■   tlie   nature  of   their  occupati,)ns,    then   one   would  e.xpect 
-  Imd  tliat  their  wives  and  children  also  would  '^uf^er  to  a 
greater  extent   than  those  of  other  men  who  follow  ordinary 
"•nipations;    and   since,  as   is  alleged,   this   is  not   the  case 
luherculosis  cannot  be  contagious. 
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Thr  I'xamplo  ljiik  rallv  ]iiit  lurward  in  snjjpdrt  of  tliis 
argument  arc  tlic  grinders  of  SlH'tfuld,  the  tin-mini'  df 
Cornwall  (Haldane,  M.irtin  and  Thomas),  the  stone-workers  of 
(irinsiiill  quarries  in  Slnd])sliire  (\\'lieatle\),  and  the  flint- 
workers  of  Brandon  in  Suffolk  (Collin).  These  will  be  con- 
sidered in  their  place  ;  but  before  |)roceednig  to  discuss  s;)ecial 
instances,  which  is  rendered  diificult  bv  the  scarcity  <if  reliable 
stati>tics,  it  will  be  well  to  considiT  the  relative  mortality 
of  min,  women  and  children  in  certain  towns  and  i  ountry 
districts  for  which  official  ri'turns  are  available.  And  hrst  we 
will  consider  the  relation  of  the  female  to  the  male  mortality 
from  pulmonary  tuberculosis.,  and  afterwards  the  relation  of 
the  mortality  from  tuberculosis  of  children  to  that  of  adults. 

The  Relation  of  Female  to  Male  Death-rate  from 
Phthisis  in  Different  Loealities. 

In  order  that  the  statistics  of  one  place  should  be  strictly 
comparable  with  those  of  another,  it  is  necessary  to  make 
allowance  for  differences  in  the  proportion  of  males  and 
females  in  the  different  places,  and  in  the  relative  number 
of  persons  of  different  ages  living  in  them,  or,  in  other  words, 
the  statistics  of  each  district  must  be  corrected  for  variations 
in  the  sex  and  age  distribution  of  the  population,  and  reduced 
to  what  they  would  have  been  had  the  population  in  the 
district  in  quistion  correspondid  in  tlu'se  respects  exactly 
with  a  certain  normal  standard  population.  This  has  b.  en 
done  in  the  office  of  the  Registrar  (ieneral,  and  in  the  Report 
of  the  Medical  Officer  of  the  Local  Governmt'nt  Hoard  {i<)i^)^ 
will  be  found  the  deaih-rates  thus  "standardized"  of  males 
and  femaks  respectively  from  pulmonary  and  other  forms  of 
tuberculosis  for  the  Administrative  Counties,  and  County  and 
Metropolitan  Boroughs,  of  England  and  Wales. 

In  that  Report  the  Medical  Officer  points  out  that—"  In 
towns  the  standardized  male  deatli-rate  "  (from  phthisis)  "  is 
nearl\-  ahva\s  mucli  liiglur  than  the  standardized  female 
death-rate.     In    mo>t    administrative    counties    the    female    is 

'   SiippUmenl  It  the  ^znd  Aniiiiul  Rtporl,  see  pp.  x.wii   it  nq.,  und  ■l'al>ics 
I-\"I,  pp.  234  et  seq. 
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I'.uvr  tliaii  tlir  male  phthisis  cUath-ratc.  'nu'  rati..  ..f  fmialo 
t..  male  d-ath-rate  (mak'  kx))  varies  from  3,;  in  Cainbridge- 
Amr,  s.S  ill  Surrey,  61  in  ("  .rnwaii,  62  in  (iloucestiTshiro  and 
05  m  H.  rtlordsliirt',  to  kk)  in  the  North  Kidiiii:.  11 1  in  Norfolk, 
117  in  ('nnihcrland,  ijo  in  M..nin..ntii.liirr  and  the  East 
ividm-,  i;o  in  Herefordshire,  14-,  in  (daniorf^'ansinn-  and 
22S  ,n  An.nles.A-.  These  diff.  rene.>  in  the  male  and  female 
.1.  ,ith-rates  call  for  detailed  lo.al  iiKjuirv,  both  as  to  the 
possible  influence  of  mij^Tation  of  the  sick  and  healthy,  and 
as  to  the  influence  of  local  sanitary  and  social  condition^  " 
[loc.  iil.  p.  xxxiii). 

The  writer  can   make  no   claim   to  have   made  any  such 
nxpiirv,  but  a  few  remarks  may  perhaps  be  hazarded.     It  is, 
-t   curse,    evident   that   differences   in    the   conditions   of  life 
and  occupations  of  the  people  must  lari^ely  influence  the  ratio 
..1  the  female  to  male  mortality  from  tuberculosis,  and  that 
-iieli  differences  are  not  necessarily  inconsistent  with  the  view 
that    the   ,t;erms   of   tuberculosis   are   acquired    hv   contaj^don. 
l-'.r  home  conditions  influence  the  women  mainly,  while   the 
c.nditions  of  labour  mainly  react  on  the  men.     If  the  housing 
■  .iiiditions  are  poor  and  the  men  work  largely  at  healthy  out- 
door occupations,  (.ne  would  expect  tiiis  ratio  to  be  relatively 
hii,'h,  and,  conversely,  if  tlu'  men  work  in  factories  where  the 
'  .'iiditions  are  favourable  to  the  spread  of  phtln.sis,  while  their 
li.  'ines  are  of  a  good  tvpe,  one  would  expect  this  ratio  to  be  low. 
As  a  matter  of  fact  in  towns  generally,  and  in  manufacturing 
towns  especially,  it  is  low,  and  in  country  districts  it  is  high'. 

In  Scotland,  as  we  have  already  seen,  the  ratio  of  female 
t..  male  death-rate  from  phthisis  is  niucli  lii.uher  than  in  England 
and  Wales.  This  appears,  at  first  sight,  to  be  because  in 
England  and  Wales  a  much  higher  proportion  of  occupied 
males  are  engaged  in  factories  tiian  is  the  case  in  Scotland, 
when-  niativelv  larger  numbers  follow  outdoor  occupations 
Mich  as  farming  or  fishing,  or  are  emplovi^d  in  coal-mining. 
This  explanation  was  offered  by  Scurfieid.  On  the  other  hand 
Hunter  Stewart  attributed  the  high  female  to  male  rati<<  in 
Scotland  to  exhaustion  entailed  by  agricultural  wi.rk  and  the 
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phthisiper.cti(  n.iiiii.  ..I  tin  ()((  ujiatidii^  lullnwvd  l)v  inanv  cf 
tlir  wiiimn  n|  til, it  (Miiiitrv-,  a-  tm  rxatnpli'  in  Dinidii'  wIkit 
woiiiiii  an-  iaii^rl\-  rmi]|ii\ril  in  tlir  juti'  tradr'  an  ihtu- 
j>atiMn  \\lii(l'  mcui-  tu  pri'di-iMi-,!'  t,,  j)nliniir,.i\-  tubrn  iild-is. 
It  ap]iiar>  pmhahir  that  l)i)th  the  caiiMS  suf,'i,'f>ii'(l  ( untrihuti 
til  i)ro(luci'  the  rouit  in  (]nrstiiin. 

Analogous  cuims  nnv  l)c  expected  tn  picidiiee  -nnilar 
discrepancies  in  the  ratio  of  tlie  female  to  male  death-rate- 
Irom  phthisis  in  (lillrre..t  counties  and  coiuitv  i)oroni4lis.  The 
case  of  Anf,des.'\-,  a~  we  ha\-e  sren,  is  t'xtreme.  Thrre  the 
staiidardi/.c'd  drath-ratr  of  females  trom  pulnionarv  tuhercu- 
lo>i-  is  almost  tlu'  lii;;iiest  on  tlie  h>t  (nanielv  rfx)  pvv  looo 
li\in,i^  at  all  a,i,'e>),  while  the  correspondint,'  mali'  death-rate  i^ 
\-er\-  low  (074).  The  lo\\ni>>  of  til''  male  rate,  atjreeint,'  as 
it  does  with  that  for  Hi'refordsliin>  and  Norfolk,  and,  \-er\- 
ncarlv,  with  that  for  the  Iiast  Riding  of  Yorkshire,  i,-,  in-obablv 
attrihutable  to  the  fact  that  almost  the  only  industry  of  the 
island  is  a,!,'rirulture-;  hut  the  wry  liii^h  female  rate  would 
seem  to  he  inexplicable,  unless  indeed  it  be  the  case  that 
there,  more  than  elsewhere,  many  women,  who  have  left  their 
homes,  when  youni:,  for  ser\-ice  cjr  other  work  elsewhere,  retrnm 
wlun  attacketl  by  phthisis  to  die  ni  their  native  place. 

Another  interesting:  casi'  is  that  of  (ilaniorganshire.  where 
the  ratio  of  the  h maU-  to  the  male  death-rate  from  pulmonary 
tuberculo.;is  is  second  only  to  that  of  Anglesey.  Here  again  the 
death-rate  of  the  mrJ'?s  from  pulmonary  tuberculosis  is  very 
low  (074).  but  for  a  different  reason.  Thirty-five  per  cent,  of 
the  occupied  males  are  engaged  in  coal  and  shale  mining^ 
an  occupation  which  elsewhere  is  associated  v.ith  a  low 
mortality  from  phthisis'. 

'  In  tliat  industry,  tlic  Medical  Officer  of  Health  for  the  town  states,  that 
51  per  cent,  of  the  employees  are  women  over  20  years  of  age,  22  per  cent, 
are  girls  under  20,  11  per  cent,  are  boys  under  20,  and  only  10  per  cent,  are 
men."     C.  Teniplenian,  Public  Health.   1909,  p,  3J<5. 

=  Copper,  lead,  silver,  marble,  ast^estos,  lime  and  sandstone,  marl,  znu  <ind 
coal  have  all  been  worked  in  .\nglcsey.     Ciicw  Dm. 

'  Suf'p.  /,)  42»rf  Refy.  Loc.  Gov.  P.>arii,  1914,  p,  x.xxi. 

'  The  mortality  of  coal-miners  from  phthisis  varies  m  dilterenl  districts, 
probably  witli  differences  in  the  ciuantity  and  quality  of  the  stone  which  has 
to  Iv.-  removed  in  ffettini:  out  tht-  ciial  ■   hut  everywhere  it  is  considerably  beluw 
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Tho   c.mira>t    m   tlu-   rati.,   in   ,,,.,.1101,    whirl,    ,„vvails   in 
tlH-  nfif,'hl„.„,inf,r  af^TJcnltiual  r,,„nti,>  ,,f  Caml.rHii^'rslnr.'  and 
\<.rfnlk    is   sinkin-.      In   (aniLiicl^cshiiv,    in    i<,ii     thi.    rati-. 
ix',-U,o)     was    the    lowest     ivcrd.d     in     anv     cnuntv.      In 
N'.rlolk    It    wa.    hii,'l,    (i.imoo).      Tlu'   lown.ss  of    this  ratio 
•'1   <  a.nhr.(lf„..hm-  was  due  to   an    .-xossivvlv   low   niortalitv 
"■'■"    imlmonarv  tuIxTculosis  am.ui^  wonn-n    (,,-34  pw  looo) 
"l"!-'  'I"'  n,rn-,|.on(linf^   mal.'  rat,,  was  not    abnormal   (roiT 
111    Xnrt,,lk,   ,,n    thf  otlur   hand,    the   fmialr   rate    (,.-S>)   u;is 
ii'-ir   the   a\vra,t,'c.,    whil,-   tht'   nial,'   ratr    (0-74)    was   low       It 
1^  .hinrult   to  sav  what   was  thr  cansr  of  the  extH.^mdv  low 
'■  mal.  rate  ni  Canil.ridKr,   hut   the  low  nialr  rat.,  in  Norfr.lk 
"lav    perhaps,   be  ascrilH-d  to  tlu-  larRc  i)roportion  ..f  males 
•  iiipl-wd  m  hshm,^  in  addition  to  those  who  follow  agriculture 
The  case  of  Shelfield  demands  special  c.msideration.  since 
It  is  referred  to  in  supp,,rt  of  tli.'  art,Mnnent  uri,'ed  against  the 
omtacMonsness  of  phthisis.     In   that  citv  tlu'  inale  mortalitv 
ti-in  tins  disease  is  hi,t,di,  in  the  ratio  of  122  to  100  for  Fnt^land 
and  Wales  as  a  wh.jle,   wliile  the  female  mortality  fn,m  the 
same  cause  is  low,  74  to  100  for  Kn.i^land  and  Wales      Tlie 
f-Tcat   departure    from    the   average   ratio   of    female   to    male 
mortality  from  phthisis  which  these  figures  imply  needs  careful 
nn-estigation.     It  is  explained  by  the  Medical' Officer  of  the 
(itv,    Dr    Scurtield.    on    the    following   grounds:    Shet'Held    is 
"•'""■allv  a  healthy   place.     It   is   built   on   hills   which   allow 
tlie  iresh  air  from  the  moors  to  circulate  round  the  houses 
llie  mils,  again,  enable  the  subsoil  to  be  readily  drained    and 
exercise  beneficially  the  lungs  of  the  inhabitants.     Hence  the 
death-rate  from  pulmonary  tuberculosis  among  the  women  is 
"w.     Among  the  men,  on  the  other  hand,  phthisis  is  frequent 
because  of  the  occupations  which  some  of  them  follow      "  The 
^'reat  discrepancy  between  the  male  and  female  tuberculosis 

lllTJT^l  ^°'  ""'  """'^'"^  "'"'-'"■  ^■''"^'  "  "■'-^  ^••"^^'  "'^^  cc.parative  nlulnsis 
mor  ahty  figure  for  the  latter  as  ,00.  the  follow.n,  f,^ure«  rcpresen  ' 
morah.v  iron,  th,s  cause  of  n,iners  in  d.fier.nt  d.^tr.as  Tf  I  nS  and 
Uale.:  .Momnouthsh.re  and  South  XVales  .,.".  Lancashire  55,  Uufham  and 
No  .hu„>„erland  5.,  Stafifordslure  45.  Derbysh.re  and  Nott.nshan,  7  \vS 
•  n,  ':r:,'%^°"^^Tl  ^^^^  --^P-"-.  ,l«ures  of  the  occupations  wh 
"iiicl  .u   the  top  and  liottom  of  the   Ij^t :    nanielv.  h.-.t.-!   =r..'!   :.,,,.... 

",,''1'/""'  -Vf '  *'";™""-"  ^75  and  clergymen  30.     (Calculated  'from  Table "v 
X'Pt'emnt  to  55//,  A,u,.  Ucp.  Reg.  Ge„.  ,897  (Cd.  8503).  p.  clxi.) 
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(Icitli-ratc^  ill  ^lirtth  111  i-  diir  tu  tin'  lar,L;i'  ammmt  nt  jilitliisis 
anioiif;  tlif  f^riiuli  r>,  .iml,  'nn  iniulit  ;ulil,  nith  r-.  '    It  i>  tnii  tliat 
thcLirindi'is  (ami  cut K  in)  Imin  uiiK  a'^inall  jiart  nf  tin  adult  niali- 
piipulatidii  iif  Miillnld     tin  \r  wvn-  in  mnN  ii.aih'  ^\nnn  :;nudiTr. 
and  aliiiii-t  a^  main'  iiitl.r^  m  a  tnl.d  iiciniiatn m  appmachin,!,' 
halt  a  inillmn'      but  maiiv  halt  thr  i^iindn-  a:ul  a  lar^r  prnpor- 
tion  (if  tilt-  cutlers  die  nt   plitlii-i->,  and  "  il   tlir  41100  (^riiidcrs 
witii  tliiir  f)()  d.  atli>  annualK'  linin  plitlii^i^  iif  suhtrarti  d  Irom 
the  population  ot  Sluttuld,  the  Shettield  tubeii  ulo>is  stati-^tics 
would  re>iinl)le  tho^e  of  an  ordinarv  l'-nKli>li  town  as  rei^ards 
the  di-<rrepanrv   between   the   uiale  and   (einale  death-rates'^." 
The  lowner>>  ot  the  teinale  death-Kite  from  tuberculosis  in 
Shetl'ield  as  a  whole  is  sometimes  assumed  to  extend  to  the 
wives  and  dauj,'htirs  of  those  en^'aj^od  in  the  cutlery  trade,  and 
UM'd  as  an  argument  aj^'ain^t  the  contagiousness  of  phthisis. 
The  an,'umint  one  hears  runs  sonuwhat  as  follows  :    "  Half  the 
f^'rinders  die  of   phthi>is,  whv  do  not  their  wom  n-folk  suffer 
in  proportion  if  the  disease  is  contaf^ious  ?  "     Well  this  is  just 
when-  information  fails  ns.     There  are  no  statistics  at  present 
which  show  wlutlier  the  wives  and  daughters  of  grinde-;,  and 
cutlers  do.  or  do  imt,  >utier  from  phthisis  more  than  the  rest 
of  the  women  of  Sheffield.     It   is  howevt'r  alevant  to  point 
out   that   the   phthisis  which   the  grinder  dies  of   is  peculiar. 
Probablv,  as  we  shall  see  reason  to  think,  it  is  not  tulxrculoiis 
ct  all  for  a  considerable  [lart  of  its  course   (-ee   p.   tp).     And 
when  tubercle  bacilli  are  at  length  implanted  on  a  pulmonary 
fibrosis,  they  do  not  cause  the  same  destruction  of  lung  tissue 
and  conseiiuent   dis-einination   of    infection    as    occurs   in  ad- 
vanced cases  of  ordinary  pulmonary  tuberculosis.      But  as  this 
type  of  disease  is  common  to  all  those  who  suffer  in  const'(|uence 
of  inhaling  continually  certain  kinds  of  st(me  dust  its  further 
consideration  must  be  deferred  for  the  moment. 


riic  Riliilio)!  i>f  the  ncath-rati  •■[  Children  fnnn  Tubcrculnsis  to 
thill  of  Malrs  and  Females  of  all  iyivs  fnon  Piihii'ouiry 
Titbcreiilosis  hi  Win'iots  Ploees. 

In  the  Report  of  the  Medical  Otticer  to  the  Local  (iovern- 
, f.,^1   ;,i   (-1, 


,]    ...i,;,.i,    1, 


T-\r(  i\  "1, 


mi    vi'i-tmn 
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till-  (Iratli -Lite  <il  cliildn  11  fidiii  tulKTculosis  in  various  districts 
i~  lint  L;i\rii.  Sultuiciit  iiiliiiiii,iti(in  fur  mir  jinsciit  purpose, 
li' ■\\c\cr,  has  Ixcii  1  nllrc  ted  l)\'  Sc.irtuld  Ikiiii  local  sourci'S, 
and  pul)lislu-d  (ii)o())  in  a  paper  in  whirli  li'  aiial\-'d  the 
relative  mortalitv  from  tul)(■rclllll-l■^  in  a  iiiiiiihir  ot  Mii.^^li-^h 
and  Scottish  towns.  I'"r,ini  this  papi  r'  ( irlain  to\vn>  or, 
in  the  case  ot  London,  districts — ha\r  bitii  selectt'd  to  the 
nninl)t  r  of  17,  and  thr  death-rates  of  niale>  aiul  ftinales  from 
piihnonarv  tiihi  nulosi^  and  of  children  from  all  other  kinds  of 
tiilxi'  ulosi^  transcribed.  And  from  tlu-.e  tiL^ures  have  been 
ealeul.ited  the  ratios  wliii  h  these  death-rates  bear  to  the 
eoirespiindiiif,'  rates  of  i-.n^land  and  Wales  as  a  whole,  in 
older  that  it  may  be  seen  at  a  f^lance  how  far  they  depart 
ti^  im  tile  average. 

l.Miii;  \'II.     Avcfd^c  iiinniiil  dcatli-ratcs  froiii   Tuberculosis 
iM(^S-i(j()7    {c\ic[)l  j^hctc  ullicrnisc  slated). 

{Arniu^ed  in  the  order  of  the  feiinile  rate.) 
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I'loin  llii^  table  we  can  Rft  a  suttuiontly  close  approxima- 
tifin  tcp  what  \vc  require  for  tlic  jiiirpn'^e  of  rniiipaiiiiL:  tin' 
dcath-rati'  nf  cliildrcii  linin  i  alirniiln-,!,  witli  tlu'  numli' i  "I 
possihli'  liniiian  snurcrs  ,,t  inln  tinii.  l''i'r  it  i--  (il)\i.iii-  that 
niilv  "  open  "  ( .isis  (it  tiihrnuiii^iN  can  hi'  ni^ardid  as  sniin  c^ 
ijf  infi  ctioii.  and  siu  li  arr  ((Hifnird  alinust  mtinlv  \<>  puiinnnarv 
Iiilirrciilosis.  Mi'icdXi  r  \vr  (an  (ihtani  a  muLili  apjin 'Xiniaticn 
to  ti:c  (icatli-rate  ot  all  pcrMHi-  t'rcin  pulnionarv  tuhcnnldsi-. 
in  the  diticrent  localities  t'v  lakiiiL;  the  mean  of  the  male  and 
female  rates'.  Attain  tlie  number  of  (Kaths  attrilmtid  to 
p)ilmonai\'  tidxTculo-is  in  childhood  is  small,  -o  tliat  tli< 
death-rate  from  ail  other  kin(K  of  tuberculosis  t^ives  u-  a  tail 
measun   of  the  total  fatal  tiiberc  ulosis  at  tiiis  time  ot  lite. 

I'lom  the  pncedinii  lai)le  therefore  has  been  Lalcuiai'd 
the  ratio  which  tiie  di  ath-rate  of  children  under  liv-  \iar- 
(il  age  from  otlier  kinds  of  tuberculosis  bears  to  that  ot  all 
persons  from  pulmonar\-  tubvrculosis. 


Ht 


Tahi  y.  \'in.  Ra/ln  !•/  the  Ihnlh-ratc  i>f  Cliildrcn  (under  5)  //-"»; 
"  I'tlicr  fiinns"  uf  Tiiln'rciildsis  Id  the  mean  I't  the  Mule  and 
i'emale  rates  from   I'lihniDuirv  'riiliereulasis. 


Town  rT  I>istrirt 

lilacklnirn     .  . 
Kensington 

siiLitu-ii; 

lulinburKli    .  . 

Hast   }\mu    .  . 

Wiilverliiinipton 

I)Uiidei,' 

Shoreditcli    .  . 

C'llas^ow 

I.t'wisli.un     .  . 

Tierinon'Isf'V 

I.oytcm 

England  and  Wales 

Manchi'ster  .  . 

I,iver|ici(il 

liirniinf^hani 

Hull  

Hri-tnl  

liirkenliead 

'  The  figi'res  thus  obtained  are  of  c<iurse  not  strictly  coniparahle  owinx  to 
the  varying  proportion  of  males  and  females  in  different  places,  hut  they 
will  suffice  for  our  prefxnt  piirp--'=e  which  --n'ty  '■■—-  "^  .-r-.nii.i.-ring  vrry 
large  departures  from  the  avcrape  of  the  country  as  a  \    .ole. 
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lliH  t,il)lc  -liu\\s  li,,w  mv.itlv  thf  ratitj  ul  tlir  tulxrculosis 
limit, ilit\-  nf  iliil.ln  11  In  111,-  iiiiiiih.r  ..f  pos^ihl,.  Iiuiii.m  sciircos 
of  iiil.  .tinii  (iittn.  III  ,|iit,  rnit  Incilitir^  111  IMarkbiim,  for 
installer.  It  i>  lialt  a>  lii^h  a.^am  a>  tlic  avrra^-'  i<-v  lui^^laiid 
and  Wales,  while  in  i^irki  tilnad  it  i-  m  .ik  dv  nmiv  ihan  h.ill 
as  preat  as  th,  awia^;.  ,  ti,,,^  m  ,,„..  ,,,^^,,  ,|,|,  ,.,i,j,,  j^  ,i,.;„.iy 
thirr  times  as  large  as  it  n  in  aimtli.  r. 

In  the  ^,'reat  t()vvn>  .,(  Sctland,  I'ldinhni^di,  DiiiuKf, 
<.la>«()\v,  tile  rati.)  i-,  (greatly  alxive  the  aviiaKi',  hut  KeiiMiiL^tnii, 
curicnisly  enoiif,'h,  comes,  second  only  to  lilackhiiru   at  tlie  ton 

-r    thr    li-^t', 

F.iit  th.  IV  are  j^ood  reason.-,  wliv  the  ratio  of  the  eliildreii'^, 
mortalitv  IVmih  tuberculosis  to  that  ■  t  all  persons  from  piilluMs 
>hoiUd  vary  greatly  in  dilfeivm  pl.ue-,.  \ot  oiilv  are  then- 
doin,-tie  and  economic  eausi  s,  which  will  be  considered  in 
1  inmii,  lit,  but  there  is  the  disturbing;  factor  that  tuberculosis 
m  y.Miu-  childivn  i-  ,ittril)Utabie,  not  only  to  infection  derived 

'  One  would  naturally  supposo  that  if  tuberculosis  is  contagious,  the 
death-rate  amoiiK  children  would  show  a  closer  relationship  to  that  anions' 
lemales  than  to  that  among  males,  for  children  come  into  closor  r.l,itionship 
with  their  mothers  and  listers  than  with  their  fathers  and  brothers  ;  but  ,t 
must  be  admitted  that  our  fif:;ures  do  not  show  that  such  is  the  case. 
Uat,.,  of  the  death-rate  ,./  Childnn  (under  5)  from  •  mher  f.rm^  "  .)/  Tuhenulosts 
^>  that  of  Males  and  I'emales  r.specttvflv  fmm  Puhnona.v  Tuhenulnsis. 
The  correspond: ni;  ratios  (.„  lUi^laiid  iiiut  WciUs  licxiig  taken  a^  100. 
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Tur.  KTioiof.Y  or  Tri'.F.Krt'i-csis  (4) 
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from  linnian  sources,  Imt  k.  a  considerable  extent  also  to 
that  (Icriwd  from  tin  r,,\v.  It  is  clear  then  that  this  ratio 
in  a  Liivcn  di-trict  will  dtpcnd  partly  nn  tlic  prevalence  nt 
bdvini'  tubercnldsis  tlier.  ,  and  the  extent  to  winch  the  babies 
are  fed  on  miboiled  milk.  It  is  not  improbable  that  these 
conditions  varv  yreatlv  in  different  parts  of  the  country;  Inr 
example,  infection  with  the  biAuie  type  of  l)acilhis  >eems  tn 
be  exc-iitionallv  prevalent  in  Kdmbur^h,  if  we  can  accept  the 
opinion  ol  Maxwell  Williams,  the  Medical  Ofhcer  of  Health', 
supi>'>rted  as  it  is  by  the  rfcciu  work  nf  Fra>er  and  Mitchell-. 
\'.iriatinii>  in  the  local  prr\alence  nf  tuberculosis  anions  the 
cattle,  and  in  the  manner  t)f  teedint,'  infants,  then,  would 
seem  to  bi>  capable  of  accountin.i,'  for  many  of  the  anomalies 
in  thr  ratio  of  the  tuiierculosis  death-rate  in  children  and 
r.dults  respecti\-ely.  But,  ...ifortunatt^ly.  with  the  exception  of 
London,  Berlin,  Edinburgh  and  New  York,  there  is  but  scant 
material  for  estimaLing,  even  rou.^hh',  the  relative  fataht\-  due 
to  infection  of  children  from  bovine  sources  m  different  places. 
Anain.  th"  ratio  in  question  is  affected  by  many  other 
conditions  besides  the  \\.v'\:.  ons  in  the  prevalence  of  bovine 
tuberculosi>  and  of  the  practice  of  feeding  infants.  The 
occupations  and  the  mode  of  life  of  the  people,  and  the  climate, 
must  be  taken  into  consideration.  It  is  not  proposed  to 
examine  these  factors  in  great  detail.  That  would  rrcpiire  an 
amount  of  local  knowled,L;e  whieh  we  make  no  claim  to  possess. 
But  in  the  ca=e  of  some  of  the  towns  \\<;  are  fortunately  in 
possession  of  the  considered  opinions  of  their  Medical  Officers 
(,f  Ihalth,  for  Scurfield  in  his  i)aper  invited  them  to  express 
tlieii  '  lews  (jn  any  peculiarities  which  were  shown  by  the 
figures  of  their  district,  and  some  of  them  responded  to  the 
invitation.  The  following  remaiks  are  ba-ed  mainly  on  their 
replies^.  Immunity  of  children  from  tuberculosis,  as  indeed 
from  other  causes  of  d^ath  also,  must  depend  to  a  great  extent 
on  the  amoimt  of  time  and  care  which  their  mothers  are  able 
to  spend  up(j)i  th-'ui.  Where  a  considerable  proportion  of  the 
women,   includin:^   the   mothers,  go  out   to  work  in  factories 

>  Public  llcallli,   190.J.  XXII,  p.  3^5.  -  Src  Ch.iptrr  xxiv 

...     ■    •     -  »  Public  Health,   Lio^i,   xxii,  \\  37S. 


VII 


KATIf)   OF    DKATH-KATr    OF   CHII.nRFX    To 


AIirFTS 


03 


j-r  elscAvLcr..,  the  infants  ni„>t  h.  l.ft  t„  a  ^rcat  .xt.nt  n.^- 
Irctcd  at  hnnir,  n,  tiu-  can.  uf  oldrr  dnldrm,  or  carried  in  tl-e 
cnld  nt  the  carlv  mornin.tr,  perhaps  insutticiently  clothed  and 
1-r  a  c<,n>,derable  distance,  to  I,e  cared  f(,r  bv  otlier  women 
In  uul)!"  J'^''""'=^''^-  '"t^^rest  in  tliem  (Alt.vd  Greenwood, 
.M.O.H.,  Hlacl<hnrn).  Tins  is  the  case  in  Dundee,  wliere  it  is 
^;ud  that  sometlui,,^  like  50  per  cent,  of  all  females  over  ten 
a.e  at  work  and  wliere  74  per  cent,  of  all  '  occupied  '  women 
u-rk  m  mills  or  factories^"  and  where  t<,o  the  children  die 
-I  tuhcrculosi.  to  a  .greater  extent  than  in  anv  other  place 
"i-ntioned  m  Scurheld's  table.,  Mioieditch  alone  excepted 

A  similar  explanation  of  the  higli  tuberculosis  death-rate 
amon,^  children  .n  Blackburn  and  Kensington^  is  offered  by 
the  edical  Officers  of  these  places;  while  it  is  su.^gested 
"at  the  high  rates  in  Edinburgh  and  Glasgow  mav  partly  be 
due  to  the  custom,  common  among  the  poorer  classes  there 
'■<  iv.ng  m  f  ats  sexeral  stories  high,  which  places  an  obstacle 
■n  the  way  o    the  children  obtaining  the  same  amount  of  out- 

d(  K  .rife  which  others  are  accu.stomed  to  get  elsewhere  (Scurfield) 
Many  anomalies  remain  unexplained  on  social  grounds,  as 
-I-  example  the  contrast  piv.ented  by  Liverpool  and  Birken- 
I'.'ad,  or  by  Sheffield  and  Birmingham,  'in  the  tir>t ,  ,f  these  cases 
while  the  female  rate  is  only  oik.  tenth  higher,  and  the  mak 
Kite  one  f.urth  higher  m  Liverpool  than  in  Birkenhead,  the 
'luldren  s  rate  m  the  former  town  is  nearlv  double  that  in  the 
latter,  and  yet  the  social  conditions  are  said  to  be  very  >i,nilar3. 

'  <-"■  t'enipleman,  .M.o.ll.  f,,r  i)n„,|,,,,    n,,ij,r  u     1,: 
i^unUee  the  .cn.a.e  eleath-rate  i^o^::^^.::!::^  ;i^:!:!:^-:^;£'^  ^  ^^  ^^ 
se.n,  c.xtraord.mmly  1,1^1..     The   opportunities  for   the    chil.lr.n   .  ^  > 
.nfecteclfron,  the.r  .nothers  n.ust  therelore  be  very  lal  ' 

J.  li.  San.Ulands,  .M.O.H.  for  Ken.^:inKton,  wr.,te  as  follows-    .'   \   in 
.>cr.entage  of  the  ..others  ,n  .ny  .Hstr.ct  go  out  to  uo  kt>  .^    :  Ue  nt— 
.md  do  not  return  to  their  liomes  until  late  at  nitrht      Tl,  "l    .   m  '"""""5' 
">eanti,ne  a.e  left  in  cr.ches  or  nunded  by  a  ^'S.U.l'£''^Z:"n^ 
-thers^who  go  out  to  work  are  likeh-  to'be  badty  fed  and  unde    ed    and 

^^nl^J^t  J:gront'r'T'\  ""^"'  "''y  ^'""'^  '■'^■"'"-  -'I 

sinul  ■  work  ,n?  ^'"crent  .'  We  have  very  similar  populations  engaged  m 
""nl  xvork  and  living  under  .similar  conditions-praetirally  we^V,.-f?V 
'■'  one  ,reat  oopulation."     i'uhUc  Health.   1909.  KX  I.  p    383     ^-^^4^^^ 
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In  Birkenhead  indeed  the  children's  rate  is,  with  the  cxcrption 
ul  Bristul,  the  lowest  in  imr  tal)le. 

In  both  Birmingham  and  Shellield  the  male  death-rate 
from  pulmonarv  tuberculosis  is  abnormally  high  (129  and  122 
respectively,  E.  and  W.  -=  100)  "  no  doubt  owing  to  the  grind- 
ing trades"  (Scurtield),  and  the  iemale  death-rate  from  the 
same  disease  is  abnormally  low  (.s6  and  74  respectively,  E.  and 
\V.  =  100),  and  yet  m  spite  oi  this  similarity  both  in  the  male 
and  in  the  female  rates  of  the  two  places,  the  children's  rate 
in  Birmingham  is  much  lower  than  in  Sheffield  (Sj  and  iji 
respectively,  E.  and  \V.  -  100).  As  Dr  R.  Sydne\-  Marsden, 
M  O.H.  for  Birkenhead,  writes^  :  "  It  is  obvious  thai  these 
tuberculosis  rates  are  the  result  of  many  factors... of  some 
of  which  we  have  no  knowledge  and  which  require  to  be 
further  sought  for." 

We  have  only  touched  the  Iriui:  (  t  the  matter,  but  periiaps 
enough  has  been  said  to  ^ho\\  "  t  the  uneciual  incidence  of 
the  tuberculosis  death-rate  on  children  and  older  persons 
respecti\-ely  in  different  places  cannot  be  accepted,  without 
detailed  incpiiry,  as  evidence  of  the  lack  of  contagiousness  of 
the  disease  in  question.  As  the  Medical  Officer  of  the  Local 
Government  Board  points  out  "  Tuberculosis  is  not  only  an 
infecticjus  but  also  a  chronic  disease,  which,  on  the  average, 
probably  extends  over  years,  and  often  escapes  recognition 
during  a  large  part  of  the  time.  Fallacy  is  almost  ine\-itable 
in  such  a  case  if  inferences  as  to  causation  are  sought  from 
individual  groups  of  local  statistics'-." 

The  Infcclivity  of  Certain  Forms  of  Oceiipational  Phthisis. 

Let  us  now  turn  to  the  consideration  of  the  alleged  I(nv 
degree  of  infectiousness  shown  by  the  phthisis  which  is  so 
very  common  among  those  whose  occupations  cause  them  to 
inhale  large  amounts  of  stone  dust,  and  let  us  inquire  whether 
there  may  not  be  some  peculiarity  in  the  type  of  their  disease 
which  would  account  for  a  comparatively  low  infectivity^. 

'    I'ul'hc  HcaUh.  LiOO,  xxii,  p.  379.  -   I'lM,  l"r.  cit.  p.  xxx. 

^  the  nicjrtality  fnun  plitliiMS  anions  nccupieii  males  who  loUcnv  certain 
trades  and  occupations  may  be  f'juiul  in  the  Supplciuenl  to  the  ^^tli  Report 
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I  he  Rdatum  <-/  I'ulinoi:,iiy  Titbcnii/osis  to  Silic 


osis. 


I  hi-  Xiftiiyt  of  Dcin^imus  Ditsh.  It  is  wrll  kimwii  tliat  only 
oTtain  kin(i>  of  dust  are  lial)K',  whm  iiilialcd  tor  lon^  periods, 
to  predispuse  to  pulmonary  tuberculosis.  The  dust  caused  by 
blastinj,'  or  wurkin;,'  certain  kinds  of  stones  is  Iield  to  produce 
this  effect,  ivhik  iust  of  many  otlur  kinds,  even  when  inhaled 
in  enormous  (piantities,  i>  coii^id-ml  not  t.i  do  so.  Coal- 
nnners  t,'et  their  lun^s  choked  with  coal  dust,  arid  may  even 
sutler  to  a  certain  extent  from  pulmonary  fibrosis,  hut  tliev 
are  even  less  liable  to  die  of  pulmonary  tul)erculosi>  than 
nio>t  men'.  Ironstone-miners  too  are  exposed  to  dust,  and 
yet  enjo}-  a  comparative  imnnmity  from  this  disease-,  while 
those  employed  in  Portland  cement  works  do  not  suffer  more 
than  llie  average  males  of  Great  Britain  of  lik(;  iv^r,  alth 
their  occupation  is  an  exceedin,t,dv  du>tv  one-''. 


houuli 


■y  tlie  liei^L.trar  Gcne/al.  i'.irt  ii.  p.  c  Ixi.  1  !i,;  ,lL-viatii,ii  Irmii  the  normal  in 
each  case  must  not  entiuly  Ik-  attnbute.l  to  the  nature  of  the  occupation 
in  question,  since  certain  occupations  attract  the  stronp;  ami  otliers  the  weak. 
Thu^  hotel  servants  come  at  the  very  top  of  the  list  with  the  hi,s,'hest  mortality 
trom  phthisis.  Tliis  may  be  not  only  because  the  work  is  indoors,  and  tliose 
employed  m  it  are  liable  to  be  injured  by  drink,  but  because  the  work. 
hcma.  liyht,  attracts  those  whose  health  prevents  them  from  taking  up  more 
strenuous  occupations,  and  thus  the  trade  gets  an  undue  proportion  of  tliose 
already  tuberculous.  Conversely  the  coal-miners  of  Derbyshire  and  Notting- 
ham, who  come,  with  clergymen,  at  tlie  bottom  of  the  list,  probably  ou".' 
some  of  their  immunity  M  the  fact  that  tiieir  occupation  is  not  (me  lot 
weaklings.  But  selection  of  this  land  will  not  explain  the  high  mortality 
from  phthisis  among  the  grinders  of  Shettiekl,  who,  as  Scurtield  has  pointed 
out,  are  by  no  means  weaklings,  but  above  the  average  in  physupie  .And 
the  same,  one  would  suppose,  is  true  also  of  the  tin-muiers  of  Ccirnwall.  The 
fact  that  tin-miners  and  lead-miners  on  tlie  one  hand  present  such  an  extra- 
ordinary contrast  in  their  liability  to  die  of  phthisis  to  coal-nuners  and 
ironstone-miners  on  the  other,  shows  as  clearly  as  possible  that  in  maiiv 
cases  the  nature  of  the  occupation  itself  is  the  preponderating  cause. 
'  See  footnote  4  on  p.  ,S8. 

^  Haldane,  Marun  and  Thomas,  speaking  of  the  tm-mineis  of  (..ornw.dl, 
-tate  that  the  death-rate  anicmg  machine  men  from  respiratory  disea.ses  was 
about  30  times  as  great  as  that  among  colliers  or  iionstone-miners  of  the 
same  age.     {he.  cit.  p.   i).) 

'  See  CoUis,  local.  Lime  indeed  h.is  e-.  cu  been  supposed  by  some  to  protect 
tliose  who  inhale  it  against  infection  with  the  tubercle  bacillus  (see  \V.  J.  Burns, 
Selkirk,  ■'Tuberculosis  in  Lime  workers,"  lint.  Med.  Journ.  1908)  and  coal  dust 

n.l  even  coal  smoke,  have  been  credited  witli  protective  or  curative  properties, 
C  m 
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It  has  always  been  recoRiiizrd  that  the  dust  wliich  is  hablc 
to  predispose  to  jiulmonary  tuberculosis  is  that  which  conies 
from  hard  ^toiu-.  wliii  li  >\)\\\.  when  l,rnl<fn,  into  ^harp  ani;nlar 
fraj^mcnts.  Mason>  and  (piarrynifn  are  said  to  ref;ard  <and- 
.-.tunesas  dan,mroii>,  whilr  linu'>tones  they  look  upon  as  harmless 
(Collis).  The-  W()r>t  kiiul  of  >tone  i>  pn.lably  Hint,  whieli  has 
so  disastrous  an  rllret  upon  the  knaj^pers  ot  Brandon,  and 
on  manv  of  tlio-e  en^i^as^etl  in  the  pottery  tradt'.  Buhr-stoue, 
wliich  is  l)uilt  u\)  into  niillstonts  in  i''rance,  and  largely  used, 
until  rrci'iitlv.  in  tliis  country,  has  a  bad  reputation*,  as  also  has 
{lanir^tL-r,  ('m}>loyrd  for  making  a  lire-resisting  material  for  lining 
crucibks,  etc.  Millstone  grit  and  other  hard  stones  (not  includ- 
ing i.nur\)  u-^ed  for  making  grind.-tom-  ure  li  tit- better  (Collis). 

It  is  cummonlv  bLiieved  that  tin-  kinds  of  stone  dusts 
which  prtxlisposi  to  pulmonar\'  tubirculosis  owe  their  dan- 
gerous (pialities  to  tluir  nuelianical  properties,  .md  act  either 
as  inoculating  ncrdb.  s,  making  punctures  which  admit  tubercle 
bacilli,  or  else  '^•-  means  of  thc^ir  sharp  corncr-s  causing  a 
constant  irritati-  lich  leads  eventually  to  the  replacement 

of  the  normal  lu..,<  ti>.  ue  in  the  neighljtMuiiood  of  the  particles 
by  fibrous  tissue,  upon  which  the  tubercle  bacillus  gets  subse- 
quently implanted. 

I  am  unable  to  tind  the  reference  but  1  well  remember  that  the  Chairman 
ui  the  old  undernrounii  railway  in  London,  before  it  was  electrihed.  once 
remarked  at  a  nicetint;  of  sharclioldens,  that  the  stations  of  Portland  Road 
and  C.ower  Street  which,  as  everybody  knows,  arc  entirely  Ijclow  the  surface 
of  the  ground,  and  which  were  tornierly  notorious  for  their  niephitic  vapours, 
were  regarded  by  tlie  management  as  particularly  favourable  places  for  con- 
sumptives, and  as  a  matter  of  fact,  he  said,  they  were  in  the  habit  of  transferring 
to  these  places  any  of  their  servants  who  showed  signs  of  incipient  phtliisis. 
Sulphur  too  has  lieen  credited  with  the  power  of  preventing  or  curing 
pulmonary  tuberculosis,  especially  m  Italy.  Some  observations  of  Prof. 
Carozzi.  of  Milan,  and  of  Dr  .Mfonso  (Giordano  on  the  alleged  immunity  of 
the  sulphur  workers  in  Sicily  are  referred  t.i  in  an  Annotation  in  the  Lancet 
of  C^ct.  iS,  1913,  p-  II3^,  and  a  letter  from  K.  C,  Hutchinson  on  the  popular 
belief  in  the  curative  powers  of  sulphur  will  be  found  in   the  s.ime  volume 

(p.    I».V))- 

»  Millers  formerly  suffered  greatly  from  phtlusis  iii  the  days  wl.en  (■Id 
f r,  ;hioncd  millstones  were  in  universal  use  and  the  millers  were  frequently 
obliged  to  redress  their  stones,  being  greatly  exposed  ••>  dust  while  doing  >(i 
That  the  flour  dust  was  nfit  responsible  for  the  mischief  is  shown  by  the  fact 
that  miller's  phthisis  has  almost  disappeared  since  modern  steel  rollers  l.a'e 
replaced  tlie  old  stones  (Collis). 
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It  is  tcmptiiif,'  to  embrace  tlie  in(iculatinj,'-needle  liypothcsis, 
and  to  believe  that   tlie  sliarp  particles  predispose  to  tuber- 
ciilniis  infection,  by  cau>inL;  minnte  apertures  in  the  bronclual 
mucous    membrane    throuf^'li    which    the    bacilli    may    ea^ily 
penetrate,  just  as  ucnmds  of  the  skin  op-n  the  door  t(j  pyo- 
genic and  other  infections.     The  mucous  membranes,  from  this 
point  of  \-iew,  are  part  of  the  external  C(nTring  oi  the  bodv. 
riiey  are  freely  exposed  to  Itacteria,  and  doubtless  haw,  when 
intact,  ,t,'ood  powers  of  resistinj,'  their  penetration.     (.)ne  recalls 
an  old  exjierinunt  which  Pasteur  made  in  the  early  days  of 
bacteriology.     Attempting    to    pro\e    that    the    spores    of    B. 
anthracis,    when    gi\en    with    food,    were    capable    of   causing 
anthrax   in    the  sheep,  he  at  lirst  met  with  ill  succes.-,.     Hut 
when  the  animals  were  gi\-en  along  with  the  spores  some  hay 
which  was  full  of  the  prickles  of  dried  thistles,  he  found  no 
dithculty  in  thus  communicating  the  disease^.     Typhoid  fewr 
has  l)een  thought  by  some  to  predispost'  Ut  tuberculosis,  and 
it    is   well   known   th.it    measles   and   influenza   do   so.     It    is 
iKissible  chat  these  diseases  act  in  this  way  by  causing  little 
local  lesi'ins  in  the  mucous  membranes,  through  which  tubercle 
liacilli  gam  a  ready  entrance  into  the  li\ing  tissues  of  tiie  Ixidy. 
But   against   the   view   that   the   inhalation   of  stone   dust 
predisposes  to  tuberculosis  in  this  manner,  is  the  fact  that  the 
majority  of  miners,  grinders,  masons  and  others,   v.ho  sutfer 
fri>ni  the  effects  of  dust,  do  not  generally  devel(jp  their  peculiar 
t'Tiu   of   phthisis    until    they   have    been   exposed    for  si\-eral 
.\<'ars  at  least  to  the  conditions  of  their  dangerous  occupation. 
And  there   is  good   reason   to  think   that   in   such   cases  true 
tuberculosis  only  begins  after  pulmonary  fibrosis  has  become 
Will   established.      This  is  the  opinion  of  some  of  those  best 
able    to  judge   (iialdane,  Oliver,  .Andrews).     We   must  there- 
fore either  believe  that   the  tubercle  bacillus  remains  a  long 
time  latent  in  such  cases,  or  else  conclude  that  inlection  takes 
place,  as  a  rule,  long  aft>  r  the  jxitient  has  commenced  to  be 
exposed  to  the  constant  prickings  of  the  sharp  particles. 

Dr   Collis,    H.M.    ?.Iedical   Inspiector    of    Factories,   indeed, 
thinks  that  it  is  not  to  its  mechanical  properties  at  all  that 

»  Life  of  Paslciir.   by   \",iUery   Kadot.      Knglisli   translation,   p.   2'j^. 
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,t(>nc  dust  nwc^  its  (lani^crou^  (lualitv,  l)nt  ratlu-r  t  .  its 
ciirmical  natniv.  and  he  h.i-  <'>mf  to  tl.>'  conclii>iMn  that  it 
is  d;int,'cr(ni>  in  i)r(iii(irtinn  to  thr  anmnnt  ni  silica  it  n.ntains, 
and  thai  it  i-  ^iiit  a,  or  >nnif  d  liwitiw  (,!'  -.ilica,  wiiich  is  tlie 
(lam,'t'ri>iis  rlciiicnt'. 

I'lic  /.";c  n.xi'cc  of  InjWHoitsiicss  .s7;«.u »  hy  that  form  of 
I'htliisis  ,Juih  /s  CO,  iitoi!  (iiiidUi^  pt-ysoHS  uhusc  i^ork 
c. 1,1  pels  them  to  Itihiilc  the  Dust  of  Ihird  Silicioiis  Stones. 

It  i-  probablv  true  that  tiir  hi^h  dratli-rate  frnin  "  phthisis  " 
whirli  (iccurs  amon^  thr  liiindns  and  ^ani^trr-woikrr..  of 
Slirlticld,  the  >tonc-\vorkir-  of  (irinshill  and  rl^rwiu-rc  the 
tiint-knapp.rs  of  Brandon  and  the  tin-miiurs  of  Coinwall  is 
not  accompanied  bv  a  coiTcspondini^lx'  hi,^h  death-rate  from 
thi>  cause  ainont;  tlieir  woinen-h'lk  and  children.  Thi>,  as 
we  -hall  see,  was  the  opinion  of  many  ol  those  best  able  to 
form   an  opinion,   aid   there  is  no  ,:,'""d  reason  to  doubt  its 

accuracv. 

W'luatlev  (i()ii)  tells  us  that  in  the  parishes  of  ("live  and 
Grinshill  of  Shroi)-hire  where  there  are  (piarries,  half  the  stone- 
workers  die  of  phthisis,  yet  there  is  no  excess  of  phthisis  among 
women  and  vouuk  persons  in  the  parish.     He  invotii^ated  the 
59  deaths   from   tuberculous  diseases  which   had  taken  place 
there  durinj^  the  last  jo  years,  and  found  only  five  instances 
in  which  two  or  more  relatives  were  affected.     He  adds  "  con- 
sidering; that  50  per  cent,  of  the  deaths  of  stoneworkers  were 
from   phthisis,   the   number  oi   families  with  mor-   than   one 
death  from  tli-s  cause  does  not  appear  more  than  one  would 
expect  apart   from  home  infection,  and   there  appears  to  be 
no  grounds  for  tliinking  that  home  infection  or  family  sus- 
ceptibility ha^  played  any  considerable  part  in  the  causation 
of  the  disease-." 

Haldane,  Martin  and  Thomas,  1904,  in  their  Report  on 
the  Health  of  Cornish  Miners,  say  very  little  about  the 
infectivity   of   the   phthisis   from   which   these   men   suffer   so 


'  ■•Tliu  EflfCt  (if  iHist  in  rrcKlucmi;  Diseases  nt  tlie  I.ungs. 
at  the  International  Medical  ConL^ress.  Lumlon    I'^i  (. 
^  loc.  cit.  p.   13. 
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SfVi-ivlv.  Tlicx-  mill  1\-  I, mark  that  "a-,  tlirrc  is  im  iKJ^pital 
ill  Cnniw.ill  wluTc  cjiM-  lit  niiiuT's  plitlusi>  are  tivatnl,  mi 
tliat  all  till'  alft'ctc'd  men  iiin,,  i  in  tluir  lidmcs,  it  is  t\iilrnt 
that  tlii\-  must  tend  to  spread  tiihenular  infictimi  in  tin- 
c(immunit\-.  To  what  extent  there  i-  e\ideiKe  nt  -,neh  spread 
(tliev  >a\j  we  ha\-e  iKit  inquired.  The  wry  h,\\  death-rate  tVnm 
liniL;  diseases  ami in,i;  Ciirnisli  miners  under  the  ai;e  uf  23.  >eem>, 
lii'\\e\er,  to  exclude  the  idea  that  tubercular  inleetinn  in  the 
Ltnulii  -  111   miners  ha-  been  widi-pread  hitliertn',' 

(  iilli>    (i()l.;)    impured   into    the    tuhercuhi-is   which   causes 
the  ileath  (>1  n<'arl\-  ;N  [ler  cent,   of  the  dint-knappers  in  the 
little    cnnuiimiit\-    in    Hrandon,    wh-ri'    this    intere>tin,L;    ,ind 
(I.uii^enius  occupation  is  still  carried  on.      He  speaks  of  "  the 
inunumtv  from  j)hthi-is  of  the  wive>  and  widows  of  the  flint- 
kuappers,"  and  adds  that  "  durint(  the  last  25  years  oul\-  one- 
child   of  a   tlint-knapper  has  died  from  jdithisis,  and  inquiry 
locallv  established  the  facts  that  (i)  althou,t,'h  ten  flint-w(jrkers 
(luales)  in  one  family  died  from  phtliisis  there  are  13  females  in 
the  -ume  family  ali\-e,  and  only  three  males  (two  Hmt-workers, 
and  one  nut  a  tlint- worker)  ;    (ii)  of  six  males  in  another  family, 
two  out  of  three  who  became  tlint-workers  died  from  phthisis, 
while  the  remaining  three  in  other  occupations  are  alive  ;    and 
(iii)    two  out   of  six  br;ithers  in  another  family  Ix'C.me  flint- 
workers,  one  of  whom  died  of  phthisis,  while  the  four  in  other 
occupations   a';  alive.     I   tliereh)re  conclude   that,   as   far  as 
this  small  industry  is  concerned,  exposure  to  fine  dust  of  pure 
silica  i;ause>  an  excessive  mortality  from  phthisis,  not  found 
in  the  ueii^hbourhood  in  which  the  industrv  i-  carried  on,  nor 
among  the  workers'  relatiws  who  do  not  follow  the  industry'-." 
Xow  as  to  the  cause  of  the  low  degree  of  infectivity  of  the 
I'irm  of  phthisis  caused  by  stone  dust,  various  opinions  have 
been  offered.     Wheatley  suggests  the  following  reasons. 

(i)  "Many  of  the  cases  returned  as  phthisis  may  have 
been  non-tuberculous  lithosis. 

(i)  Those  cases  in  which  infection  with  tubercle  inter- 
vened may  have  been  of  a  type  witii  little  breaking  down  of 
the  lung,  and  consequently  little  infection  given  off. 

'  l,)c.  cit.  p.  20.  2  Inc.  ril    n    2j, 
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(3)  Tin-  ln'iiir  1  nnilitiiiiH  anil  u'l'i  ral  --uiniuiulinL;-,  may 
bi'  mifavouralilf  tn  the  -^incail  nl  edn^imiption. 

(4)  ("(iH'-ninptiiiii  iindi-T  faiiiv  ,l;i»i(1  i.i>nditinn>  may 
lia\-c  <'\tn  a  miuli  liss  di'^Toe  of  inlcctinii  than  i>  ^rnrrally 
supposi'd'." 

follis  (!'»ij)  .'.piHa!-  tn  suL;,L;tst  lliat  tuhcnli'  harilli  uttur 
,t^i(.\vini,'  in  Innqs  wliirli  haw  hicn  niddihtd  by  siHca  dn-'t  lucomo 
less  \iinl(nt'-.  'I'liis  snnis  vcrv  impriilial)!!'.  Do  tnbi  r(  Ic  bacilh 
Irarn  to  a^^inuhlt(■  >ilira  when  j^'rown  in  its  prcscncr,  and 
become  nnablc  to  ilonrish  afterwards  withont  it  ?  It  may 
be  so;  l)nt,  on  tlu'  otlier  hand,  tliere  seems  to  lie  a  >nnpler 
explanation,  for  there  is  reason  to  >uppo'-e  that  in  thi-^  lorm 
of  phthisis  there  i>  a  scare..,   of  bai  illi  expectorated. 

Thns  Ritchie^,  when  working  for  a  Departnii'ntal  Committee 
of  the  Home  Office,  examined  the  sputa  of  2,5  Corni-h  miners 
wlio  were  suffering  from  phthisis.  In  14  onlv  were  tubercle' 
bacilli  fomid  1)V  means  of  microscopic  examination.  Even 
when  guinea-pigs  were  inoculated,  onlv  15  out  of  21  si)utums 
caust'd  tubt'rculosis  in  these  highly  susceptible  animals. 
Taking  the  two  te-;ts  together,  tubercle  bacilli  were  provetl 
to  exist  in  17  out  of  23  cases.  Dr  Tonking^  of  Camborne 
informed  the  sann'  committee  that  he  had  frequently  ex- 
amined tlie  sputum  from  case>  u{  phthisis  in  miners,  and 
had  nearh  always  succeeded  in  finding  tubercle  bacilli  in 
advanced  cases,  althougli  sometimes  repeated  examination 
of  the  sputimi  was  necosarv   to  find  the  bacilh. 

Tubercle  bacilli  would  seem  to  be  remarkably  scanty  in 
the  .-putum  of  South  African  gold-miniTs  wlio  suffer  from 
phthisis  ;  for  in  a  Report  of  the  Committee  of  the  Transvaal 
Medical  Society  which  studied  the  disease,  it  is  stated  "  that 
out  of  a  series  of  over   thirty   sputa    from   cases   of   disease 


II 


'  he.  cit.  p.  13. 

-  "  Silica  dust  then  seems  to  modify  the  hinps  so  thai  tliey  liecomc  more 
liable  to  disease  in  sp"'-''''''.  imJ  spcrially  liable  to  he  invaded  by  the  tubercle 
i)acillus,  which  bacillus,  after  growing  in  such  lungs,  is  less  lial)k  to  attack 
normal  human  beings."  Inc.  cit.  p.  30. 

3  Report  on  the  Health  of  Cornish  Mintvs,  1904.  Eyre  and  Spottiswoode. 
pp.   10.  20. 
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111  thr  lim;,'  (it  niiiHr>  rxainim  d  1)\  a  niiiiil)i.r  nt  the  ('(iniiiiittcc, 
"iil\'  two  (ir  tlircc  were  tuuiid  to  cdiitaiii  tubcrcK'  Ixuilli'." 

Arlid;.'!'  states  tluit  "  In  cases  of  potters  consumptioii  fnun 
uilialttl  dii^t,  orciirriiit,'  under  ni\-  own  ol)-~(  rvation,  bacilli 
lia\e  been  son^dit  for  in  vain." 

It  i-,,  indeed,  b\-  no  ineans  certain  that  tlu'  "  plithi-.is " 
whit  h  is  so  fre(iuent  a  disease  amont,'  the  classes  of  workmen 
which  we  are  now  considering  is  always  a  nianife-.tation  of 
tuberculosis.  In  its  earlier  stages  at  least  it  is  probably  not 
-o.  But  in  fatal  cases,  which  aiont'  are  relevant  to  the  (juestion 
wiiich  we  are  now  considering,  it  is  commonly  iield,  by  those 
best  qualified  to  form  an  opinion,  that  the  tubercle  bacillus  is  tiie 
cause,  at  least  in  the  final  stages,  of  the  mischief.  Thus  Ritchie, 
^-piaking  of  the  phthisical  Cornish  miners,  says  :  "  Whether  there 
exist  certain  cases  of  a  true  non-tubercular  fibroid  ])hthisis, 
wiiich  may  ultimately  cause  death  by  acute  or  rhroiuc  bron- 
<  lutis.  is  a  question,  but  there  is  no  doubt  that  in  the  majority 
of  eases. .  .death  is  due  to  tubercle^."  The  committee 
appointed  to  inquire  into  the  health  of  ("ornish  miners  them- 
-elves  concluded  that  "  it  seems  evidt'Ut  enough  that  the  stone 
ilu>t  which  the  Coinish  miners  inhale  fm)duces  permanent 
injury  of  the  lungs... and  that  this  injury,  while  it  is 
apparently  caj^able  of  gradually  producing  in'  itself  great 
nnpairment  of  the  respiratory  function,  and  indirectlv  of  the 
general  health,  also  predisposes  enormouslv  to  tuberculosis  of 
the  lungs,  so  that  a  large  proportion  of  miners  die  from  tu])er- 
cnlar  phthisis*." 

("ollis^,  in  giving  evidence  before  a  Royal  Commission, 
-tated  that  amongst  the  Sheffield  grinders  he  recognized 
■  a  distinct  form  of  cirrhosis  of  the  lung  uncomplicated  by 
tnl)ercle." 

Wheatley  (1911)^,  after  reviewing  the  question,  says:  "  tlie 
balan  ;  of  evidence  appears  to  show  that,  apart  from  tuber- 
culous infection,   the   inhalation  of  stone  dust   may   produce 

■  Quoted  in  The  Health  .</  Cunush  Mint:r>,  he.  cii.  p.  .24. 

'  Ibid.   p.   20. 

^  Ibid.  p.   21. 

'  Quoted  by  Wheatley. 

'  "Report  on  I-iirij;   !)i-;!-:i-,r-  .-.t  (;ri"4h:!!    M;iarries."  p.  13. 
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very  serious  iiicajiacitv,  and  cviii  a  fatal  result,  hut  \v!n  iln  i 
tlie  i)rii])(irtiiiii  111  deaths  so  resultiuL,'  i^  lur(,'e  oi  -mall  lia^  iiwi 
111  (11  wiirkrd  (Pill.' 

The  Mihjcct  ua-  (li-(  u--' (1  at  th(  nieetini,'  of  the  iiritisli 
Medii  al  .\— .ociatiKii  111  ii)ii,;  hv  Mr  I'lKMnas  Olixcr  and  Pro- 
fessor llainilt(iu  ( )li\('r  attrihuted  little  iuiixirtaiK  e  to 
tiil)er(  le  in  (  (inne(  tidii  with  tin  di- a-e,  while  llainiltiai  laid 
strips  on   th(    tul)ir(  iilar  (  cniiilieation'. 

()li\-e!  (K/o^i,  in  hi^  />inii^cn'ii\  Tiadcs  (p.  zjz),  when  dis- 
Ciissini;  the  I\]ie~  ot  liiiiL.;  dix  a-e  iirodue( d  li\'  dii-t\  (i((ii|ia- 
tions,  says  :  "  the  atfeeted  workman  is  ri.yarded  a>  the  \i(  tim 
r>f  roiisnmption,  but  the  disease  is  not  necessarily  liibcaiili'iis. 
I  nd(  r  these  rirennistances,  when-  a  Uinp  has  become  altered 
in  structure,  and  its  \ital  resistance  dimini-h'd,  it  becomes 
an  easy  matter  for  true  tuberculosis,  as  tlu'  roult  of  il>  specific 
bacillus,  to  become  grafted  on  to  a  piieumokoniosi-,  or  dust 
hum  disease."  This  aciount  wa>  prohahh'  b.i-^ed  larueh'  on 
the  ri'port  of  Dr  Andrews  (k^oo),  on  the  e.\aininatioii  of  the 
Innys  of  two  ;..;ani~ter-ininers  who  had  died  of  "  phthi^i^--.' 
In  writing  of  the  lir-t  of  these  cases  .\ndrew>  emphasizes  the 
fact  that  there  was  no  naked-e\'e  i'\idence  of  tubercle  :  and 
after  de>cribini,'  the  fibrosis  which  he  attributo  diici  tl\-  to 
the  dust  "  and  is  most  pfisitiwK'  non-tubercular  in  orij^'in 
he  says  that  he  found  histoloi,Mcal  e\-idence  of  tuberciilo-i^  in 
at  least  nnv  of  the  seven  block>  of  ti^sue  which  were  selected 
for  microscopic  examination.  This  evidence  consi>ted  of  "  the 
presence  of  small  iniliar\-  tuberclo  embedded  in  tin.'  tibroii-- 
tissues,  and  -howinf,'  the  characteristic  structure  of  tiilHicI"-, 
with  typical  giant  cells.  ICveii  in  these  no  tul)ercle  bacilli 
can  be  demonstrated."  The  tuberculosis  he  regarded  "  a~ 
a  recent  and  accessory  phenomenon."  Oni'  is  struck  in  this  de- 
scription by  the  very  small  amount  of  evidence  of  tuberculosis, 
and  wonders  whether  the  "  characteristic  structure  of  tubercles  " 
and   the     'giant   cells"  are  really  to  be  taken  as   conclusive 

'  liyil.  Med.  Jntirn.  1903,  11,  p.  2('i8,  The  report  d  this  discussion  is 
exceedingly  brief.  Tlie  allusion  to  it  quoted  above  is  from  Haldane,  Martin 
and  Thomas. 

'  Ann.  l\i[^.  Cliit'f  Inspcfloi  0/  Faclorits  anil  ll'..)A'i7/.i/i.s-  fitr  imoo-kioi 
(Cd.  (*«),  V.  ^''7■ 
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I'vidcnce  <.f  th,  \\,,ik  ..t  tiii„i.|.  1m,  illi.  ><\  uli.th.-r  -h<  U 
structures  m.iv  ii-i  1h  (1,\.|,,i„,1  as  the  risponsi'  u>  anv  sutli- 
cirntlv  pcrsisti  nt  iiiiiint.  ,\  hiitlur  systematic  cxainiiKitioii  of 
-nth  limits  acconiiMiiiril  1,\-  th.'  innculatinii  ,,1  t^iniira-pi.^s  is 
mill  li  t"  hr  (loirnl 

In  Ihr  Mniiiil  ,,1  [)i  Aiuln  \vs'  cases.  mI  wlnrh  tlir  imiiiidiate 
cause  (.1  (l.aili  appt-ars  to  liavo  been  ;i'  nt.'  p|. mi^v  and  peri- 
carditis, theie  was  extensive  fibrosis,  ami  th.'  i,  >t  d  th.-  lun{,'s 
were  empliyseinat.Mis.  In  ad(liti<ai  the  ap.\  ul  th.  lii^ht  linit,' 
was  riddled  with  nmiumu-,  Huall  MiKM.th-w.dlcd  cavities. 
.\ninii:,'  tlnse  Were  some  small  casemi^  aiv,i>  nf  tnl)ercle.  The 
precise  nature  ..f  tlie>c  caviti.-  (,.iil,l  imt  l,r  drtrrmined. 
Tlu>  brnnchial  uland-  weiv  not  uiik  h  enl:ir-,il,  hut  -,,111, ■  were 
caseatiiiL;,  as  il  tinm  the  piv-^nc,.  ,,f  (  hronie  tuhiirnlar  inlil- 
tration.  Xo  tubm  I.  bacilli  were  found.  "lint."  Andrews 
remarks.  "  the  dilh(ult\-  of  detnon-tratinL:  tubercle  bacilli  in 
yoim.i;  t'ibcrcl.s  is  >,,  M,vat  that  no  Mupris,-  n,vd  be  f,it  at  the 
tact.  I'liKdh-  he  concluded  "  Irom  an  ixaiuinatiou  of  these 
innus.  that  th.  ininiarv  ( han^cs  are  dcprndeut  upon  the 
'li""ii'  nritation  of  an  inhaled  mineral  dust,  which  beim,' 
al.-M  ]).•(!  In-  the  ivmphatics  -ave  rise  to  a  (ibrosj..  .  .  .  rp,,n 
the  fibro>is  a  sicondar\-  tulxrculosis  has  been  fjrafted." 

lu^  .canister-miner's  "  phthisis"  the  clinical  aspect  of  the 
case  is  very  ditfennt  from  that  <if  pulmonarv  tuiierculosis. 
Th.-  Chief  Inspector  of  Factories,  Dr  T.  M.  i.r-n,.,  who  in, pun  d 
uito  this  disease  in  ukk),  remarked  that  the  physical  develop- 
in.  iit  .,1  the  affected  men  was  surprisin.uly  t^.iod,  and  conveyed 
no  idea  <.f  the  extent  to  whi.  h  th.-  liuii^s  mii;ht  !),■  damai,'ed 
1)V  dust.  ■In  li\x-  nun"  who  were  incapacitated  from  work 
on  accunt  ot  lun,i;  distasr,  "  then-  was  wasting,  in  two  great 
'l\~pniea,  in  one  onlv  was  tluie  a  historv  of  iia-moptysis  ; 
all  sh..wed  more  or  less  physical  signs  of  tubercular  phthisis 
"H  auscultation.  The  typical  condition  noted  in  fibroid 
phtliisis,  no  night  sweats,  no  hiemoptvsis,  and  no  teinptrature, 
distinguishing  it  from  tubercular  phtlii.sis  has,  howcAer,  been 
frec]uently  observed  l)v  th.>  medical  practitioners  of  the  dis- 
trict." 

I  lie  special  cll.-iract,..r  f.f    th.e   Ii.'.lmon.Tr'.-  d!-;.'-;;-.-   if!.'?;;.-.-..-!   h.-- 
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.liHt  w.i-  iiMticcd  alv  bv  Arlidi^c  (i^<)^).  who  ri'm;irk>  lli.it 
■  It  tmi-t  1)1  accc'ptttl  as  a  f  >  t  tliat  dust  iiidini's  a  malady 
li.  .iiiiil;  .1  -tntiig  similitude  t>>  tubriitddii-.  phtliisis,  and  yet 
that  thf  malady  is  not  tubercular  in  its  actual  nature." 

Tatham  {i^<)7).  ton,  refrrriuj.,'  to  anotln  r  varictv  if  tin- 
(lisi-ase,  said  "  It  is  nrtain  that  much  ot  the  so-callrd  '  ii-.tt^  is 
piilhisis'  oUKJit  i>io|i.  ilv  Im  !h'  ('.-ii^uat. d  uon-tulM  k  ul.ir 
cirrhosis  cf  th''  Inuf;'." 

A;,'ain,  ArlidK''-,  nfi  nini^  to  (  ninish  nnini>.  -av^:  '  1  iu' 
startliuf,'  proportion  ju  whii  li  piithisis  figures  as  tin-  (au-i'  oi 
niortalitv  caiuiot  !»■  accepted  as  entit'  1\'  c.rr.i  t  ;  |or  in  tliis 
class  ot  workers  cspcciallv,  the  return-,  made  ot  the  cau>es  of 
death  are  seriously  \itiat(  d  h\-  tln'  popular  no-oli.ij;v,  whieli .  .. 
assif^n-,  tlie  ni.i|oiit\'  of  (l',itii~  of  nnueis  to  eonsinnption,  a 
t.  rni  \\ln(  li,  in  tlie  hands  of  reL;istrars,  will  olten  he  tran^tornnd 
into  ]llltln^is  ,  whereas  in  a  true  patholof,'y  ;''e  fatal  le>ioii 
should  hv  iiitered  a^  puhnonarv  cirrhosis  or  hbro-is." 

Thr  Ciiininittee  of  the  Iran^vaal  Medical  Society,  already 
ref>  rred  to,  -peakimr  ol  tlie  phthi-is  -o  ire(|uent  in  the  miners 
of  that  conntr\',  cauu'  to  the  coik  lu-ion  "  that  while  in  some 
cases  a  true  tnliercular  phthi-i-  !na\-  co-i  ,\i-,t,  or  may  be  super- 
added, tin-  conpuictioii  is  only  seen  iu  a  m  nority  of  cases," 
and  they  retdL;nized  "  the  pure  fibroid  non-tubercular  type  "  as 
"  the  couniione-t  and  mo>t  characteri-^tie  form  ol  th.-  disease." 

.T  Sunnaciis  stated  'hat  onl\-  •  jh  r  cent,  of  miner's 
phthisis  amonf:;st  the  worker'-  in  the  i;ol(i  mines  uT  BeiuH^o 
is  tubercnlons*. 

.-\fter  reyiewiu}.;  the  eyidence  summarized  aboye,  one  must 
still  reuard  it  as  an  open  (|ue-tion  how  far  the  excessiye 
mortality  from  "  plithi-i- "  and  other  form>  of  pulmonary 
disease  which  undoubtedly  exists  amoni;  those  who  are  exposed 
to  certain  kinds  of  stone  dust  is  causeil  by  tlie  tubercle  bacillus 
Hut  whatever  yiew  one  takes  on  this  ([ue^tion  there  seems 
f^ood  reason   to  think  that   in  .-.ik  h  cases  tubercle  liacilH  are 


'  Siippl.  Si///  .li;»i.  liip.  Ri'i;.  Cnn.  Vl.  II,  p.  xcvii. 

»    Inc.    ill.    p.     28((. 

=•  yuuled   by    WlicuUcy,   h'C.  ill.   p.    li. 
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not  as  .1  nilr  present  in  :ii'vtinii.i,'  lik'-  tlie  nniiiliet-  u.'n.  h  are 
fniitul  ill  i.nliiiary  cases  (,f  puliiKiti.iry  liil)er>  uIum^. 

Il  III'  11  ,1  icrtain  pi  ipurtioii  nf  cases  of  t;rin(ler's,  mi  t's, 
pottrr's,  knapper's  phthisis  ,iinl  i\v  like  .it<-  umI  tiil).  rcuious, 
and  if  in  those  which  are,  a^  tin  re  h  reason  tn  thmk.  tiii)ercle 
bacilli  are  scantv,  an  easy  explanation  is  attorded  nf  tin-  absence 
of  evidence  of  ir.iiHiiiis^idii  ..|  i.ilrctii.n  fnnii  tin-  iii.'ti  so 
ilfected  to  their  \vi\-es  and  i  liildreii 

It  is  possible  that  tuberculous  f^-rmders.  I'tc.  (,'ive  off  sutVi- 
cicnt  bacilli  to  infect  a  certain  jm-portion  of  tin  ir  I.  How 
workmen,  whose  lungs  are  especially  disjxjsed,  by  the  n  itine 
of  their  occupation,  to  the  nttack  of  tlxse  parasit--.  but  not 
sufficient,  as  a  rul<'.  in  infect  their  wi\ts  and  diildn  n  (JivinL,' 
iindrr  normal  or,  as  ScinrKll  suggests,  under  specialh-  fav.mr- 
able  conditions)  to  an  extent  i^reater  than  i-  tlie  ca.e  anionu' 
other  persons  ui  similar  age  and  sex  in  ICimland  ,iiul  Wales  as 
.1  wlml,'. 


T!u'  Prcveiilion  «f  Tiilu-nnlcsis.  The  Rchitivc  i 'aliic  nf  Mcasuns 
hdsrd  upon  Treatment  and  those  uhich  Aint  more  direetlv 
at  Limitini^  the  Spie,iil  0/  Infection. 

In  return  to  the  (jiiestioii  nf  Contagion,  let  us  brietlv 
-nnimarize  tlie  arL;umeiit  >et  out  in  the  preceding  pages.  We 
Ii.ixe  tried  to  siiow  that  the  difhcuities  arc  not  insuperat)le 
t  acceptini,'  the  \ievv  that  tuberculosi-;  is  not  merelv  an 
infectious  but  a  ctJiitat^ious  tlisease  ;  and  bv  thi-,  is  meant 
that  the  tubercle  bacilli  which  cause  the  really  serious  furms 
of  the  disease  are  accpiired,  as  a  rule,  in  the  close  proximity 
of  a  piithisical  patient,  and  not  picked  up  at  a  distance,  as 
lor  example  in  the  street. 

The  objection,  often  raised  against  this  theory  on  the 
ground  that  nearly  everybody  suffers,  either  consciously  or 
unconsciously,  from  tuberculosis  at  som.'  time  or  another, 
:uid  that  therefore  the  seri(nis  forms  of  the  disease  can  have 
nothing  to  do  with  opportunities  for  contracting  infection, 
since  these  must  be  so  common,  has  been  met  by  the  experi- 
ment;!!    deUlonstr.'^ti;  in     nf    the    Cre;;t     •.!''.fl;;;!T-..--i--    .-.r:     ih..-    i. .-.-.. -.-I:  .. 
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()f  the  disease  exerted  by  ditierences  in  the  numbers  of  infectint,' 
baciUi  ;  for  it  is  obvious  that  large  numbers  of  tubercle  bacilli 
are  more  liable  to  be  taken  in  the  near  ueiiilibourliood  of  one 
who  is  dis^eininatini;  tlimi  than  at  :i  di-taucr  Ironi  all  tin- 
sources  of  infection. 

The  allef,'ed  scarcity  of  e\idcncc  of  direct  per-oual  infection 
ni  indi\idual  cases  has  been  accounted  for  jiartlv  on  the 
ground  that  much  of  the  evidence  which  exists  i>  of  the  nature 
of  family  infection,  and,  being  in  accordance  with  preconceivid 
ideas  as  to  the  importance  of  tlu'  part  plaved  hv  mheiu.ible 
predisposition,  is  misinterpreted  ;  and  partly  by  the  fact  that 
the  disease  is  often  very  slow  in  developing  so  that  the  time 
when  infection  took  ])lace  is  liable  to  be  misjudged,  or  the 
circumstances  forgotten. 

The  argmnent  based  upon  the  comparative  rarity  of  infec- 
tion spreading  from  liu>band  to  wife,  or  vice  versa,  has  been 
met  partly  by  showing  that  <uch  infection  i>,  iirobabl\-,  much 
more  cimimon  than  can  be  accounted  for  by  mere  chance, 
and  partly  h\  e\ideiue  that  in  adult  life  susceptibility  is  not 
nearlv  so  great   as  in  infancy  and  adolescence. 

Finally  the  small  degree  of  infectiousness  shown  bv  that 
form  of  phthisis  which  is  so  common  a  cause  of  death  in  men 
whose  occupations  cause  them  to  inhale  continually  certain 
kin(l^  of  stone  dust  has  been  attributed  to  the  relativelv  small 
numbers  of  bacilli  in  the  sputum  of  those  who  suf'  r  from  this 
form  of  the  disease,  and  to  the  fact  that  s(jme  of  them,  very 
possiblv,  die  of  pulmonary  fibrosis  uncomplicated  by  tubercle. 

Defence  of  the  doctrine  that  oi)i.iortunities  for  acquiring 
massi\-e  infection  play  a  dominant  part  in  the  graver  forms 
of  tuberculosis  has  ()C<  upied  the  greater  part  of  the  section 
dealing  with  the  cau-ation  of  tuherciilo>is.  This  has  been 
necessary  because  that  doctrine  has  bei'U  so  strongly  opposed 
by  many  high  authorities. 

Far  h'ss  has  been  said  about  the  influence  of  differences 
in  the  resisting  power  of  individual?,  not  liecause  its  importance 
is  held  to  be  small,  f)Ut  because,  being  admitted  by  all,  it 
needs  no  defence. 

The  two  main  conditions,  th(>n,  necessary  for  the  causation 
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of  tuberculosis  are  opportunity,  fcr  acquiring  the  bacilli  in 
numbers,  and  wrakness  in  the  powers  of  re-isting  their  furtlier 
niva-inn  and  mnlt:i)Heati<  ii.  To  tlu.>.'  two  factors,  which  for 
lirevity  may  be  spoken  of  as  .■?eed  and  Soil,  different  ol^servers 
will  attach  different  relative  values. 

But  while  pathologists,  m  wlueli  term  wo  uuiudc  tiiose 
who  studv  the  nature  of  diseases  by  anv  mrtli.id  whatever, 
ditfcr  a^  to  thi'  relative  importance  of  seed  or  soil,  there  is 
.iiintlur  and  more  practical  aspect  of  the  question,  namely, 
which  111  tiifse  twn  ;inli--j)rn>al)le  factors  is  t!ie  easier  to  con- 
trol .■'  Tlhs  is  a  most  important  question,  tor,  as  Newsholme 
ha^  justly  pointed  out,  the  available  amount  of  energy  and 
money  which  can  l)e  applied  to  the  extermination  of  tuber- 
culosis is  not  unlimited,  and  so  nuich  of  it  as  is  spent  on 
measures  which  are  less  likely  to  yield  results  than  others 
must  be  considered,  to  some  extent,  to  be  wasted.  It  is  there- 
fore highly  important  to  know  wliat  kintl  of  measures  have 
\i('lded  the  be-t  results  in  thr  past,  and  i;an  be  tru-ted  to 
lie  fruitful  in  the  future. 

The  methods  axaiJablo  for  staiijiint;  out  tul)erculosis  may 
be  grouped  under  four  heads,  according  to  the  general  principle 
i!i\nlved  : 

I.  Ilie  removal  of  predi>posing  causes  wliicli  lowi-r  the 
mdividual's  jiowers  of  resisting  infection,  such  as  powrty, 
ignorance,  and  dirt,  bad  housing,  poor  feeding,  the  specific 
levers  and  insanitary  conditions  generally. 

II.  Tlu'  removal,  or  pre\-ention,  of  sources  of  infection  by 
rapid  cure,  especially  of  early  cases. 

III.  The  removal  of  the  more  dangennis  sources  of  infec- 
tion by  segregation. 

1\'.     The  eradication  of  bovine  tuberculosis. 

ilie  first  of  these  methods  is  the  oiie  which  has  been  mainly 
relied  upon  in  the  past.  And,  it  must  be  confessed,  it  has 
heen  used  with  ( ■  iispieuous  success;  tuberculosis  has  dimin- 
i>hed  greatlv:  but  something  more  is  needed  if  tuberculosis 
!s  to  be  blotted  out.  The  predisposing  causes  of  tuberculosis, 
l>e  tleir  relative  importance  as  compared  with  opportunities 
tor  uifection  what  they  may,  are  not  easily  controlled.     .\nd 


lie, 


Tin 


l.lioKK.V    OI     Tri'.i:K(  I  L(i>lS    (4) 


Ten. 


Ml 


tliL'  movement  directed  towards  abolishing  that  hydra,  which, 
under  the  general  term  "  insanitary  conditions  predisposing  to 
tuberculosis,"  includ(s  p(,\rrty,  ignorance  and  dirt,  bad  housing, 
poor   feeding   and    the    existence    of    the   S',    cific    fevers,    will, 
though  it  r(jntinue5  to  progress  in  the  futuie,  as  it  has  hi  the 
past,  with  ever  increasing  momentum,  reipiire  unceasing  elforts 
for  many  years  before  it  has  reduced  the  mortality  frt)m  tuber- 
culosis to  small  dimensions;  and  eradication,  by  such  means 
alone,  will  onlv  l)e  accomplished  at  the  advent  of  the  milleninm. 
But   more  amenable  to  control  than  the  predisposing  con- 
ditions are  the  exciting  causes  of  tubercul<)>i>.     It  is  easier  to 
restrict  opportunities  for  infecticju,  especially  ojjportunities  for 
infection  with  large  numbers  of  bacilli,  which  we  ha\e  reason 
to  tiiink  are  the  m..^t  really  dangerous,  than  to  cure  poverty. 
This  aspect  of  the  case  was  well   put  bv  Broadbent   (1905). 
•  With  regard  to  poverty  _.nd  all  the  conditions  pertaining  to 
it,"  he  said,  "  to  deal  with  tiiat  is  an  enormous  (juestion.     To 
attain    the    ameliorations    that    are    required    for    the   general 
eie\atinn   of  the  lower  classes,   for  the  general  improvement 
of  their  sm-roundings,  and  also  in  their  di>pw>iti(in  and  morality 
—all  this  is  a  too  gigantic  task.     No  one  would  wish  public 
attention  to  be  drawn  from  it,  but  it  will  demand  a  long  time 
and  enormous  cost  would  be  involved.     But  here  is  a  factor  " 
(referring    to    segregation    which    Xevvsholme    had    just    been 
advocating)  "  which  can  be  dealt  with  much  more  effectually 
and  at  far  less  expenditure  ;    the  disease  may  be  intercepted 
at  its  source  by  tlu'  isolation  of  ad\-anced  cases,  and  the  pre- 
vention of  the  production  and  dissemination  of  the  infective 
material.     This  is  a  much  simpler  t.isk'." 

Newsholme  also  made  some  remarks  to  the  same  effect ;  "II 
the  control  of  tuberculosis  must  await  the  general  perfection  of 
sanitary  conditions,  including  the  economic  and  moral  circum- 
stances which  form  an  essential  part  of  them,  no  reasonable 
limit  could  be  put  to  the  time  which  must  elapse  before  tuber- 
culosis disappears-."  No  one  denies  that  the  great  achieve- 
ments in  sanitation  which  have  been  made  in  the  past  have 
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l)efn  extraordinarily  bnccL-;,stiil  in  pruxciitiiig  diseasf,  and  have 
been  largely  responsible  for  the  decline  of  tuberc,ilo.-,is.  No 
one  desires  that  the  efforts  uiiich  are  b.-ini^  made  in  this 
direction  sbmld  he  slack  _i ;  for,  even  if  it  conM  be  slioun 
t!iat  there  are  otlier  and  better  methods  (jf  preventing  tuber- 
r\\]r.A>.  tliey  arc  al)undantiy  ju-titied  liy  tlieir  otlier  results.  By 
all  means  allow  them  to  go  on  unabated,  and  let  tluni  continue 
in  the  future  to  exercise  the  hfueticial  influence  on  tuberculosis 
which  they  have  done  in  tl."  pa>t. 

But  tuberculosis  in  spite  o!  its  decline  still  claims  an 
•ncjrnKJUS  number  (jf  victims,  many  of  them  in  the  prime  of 
life,  and  the  time  has  come  to  consider  whether  a  more  direct 
attack  may  not  prohtablv  bi;  made  on  this  most  potent  cause 
of  premature  death.  Up  to  the  present  moment  efforts  to  dry 
up  the  <  lurccs  of  infection  by  tlie  segregation  of  those  who  are 
excreting  bacilli  have  not  been  deliberatelv  made.  But,  as 
Xewsholme  has  shown,  a  good  deal  of  segregation  of  consump- 
ti\-es  has  been  effected  alread\-,  not  indeed  with  tlu'  direct 
object  of  preventing  infection,  but  in  the  ordinary  operation 
of  the  poor  law;  and  he  came  to  the  conclusion,  after  exhaustive 
inquiry,  that  this  had  been  one  of  the  principal  c;'uses  of  the 
di'cline  of  the  disease.  "  Institutional  segregation,"  he  said. 
■  notably  of  advanced  cases,  is  the  mo.-,t  powerful  single  means 
axailable  for  controlling  phthisis'." 

Koch,  in  his  Xobel  Lecture  in  job,  strongly  advocated 
segregation  of  advanced  cases.  His  opinion  on  this  p(jint  was, 
he  said,  strongly  supported  by  the  behaviour  of  tubercuh.sis 
in  St(jckholm,  where  a  large  pn.portion  of  die  cases  of  phthisis 
are  cared  for  in  hospital  and  where  the  death-rate  fnjm  this 
cause  had  gone  down  by   ;s  per  cent.- 

The  importance  attached  by  each  student  of  the  problem 
to  segregation  as  a  means  of  eradicating  tuberculosis  will,  of 
eourse,  depend  on  the'  \iew  which  he  takes  of  the  part  played 
I'y  contagion  in  the  spread  of  the  disease.  It  is  precisely 
because  they  held  that  tuberculosis  is  not  contagious  that  so 
many  of  the  greatest  authorities  on  the  subject  have  opposed 
the  policy  of  segregation.     Bulstrode  (1903)  who  made  a  most 
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can  fill  study  of  the  prubkiu  in  h-  \nv11  known  Miliov  Lrrturcs 
^tron^lv  nviintaincd  that  the  distasr  was  not  contai^iou^,  and 
pnintc('  that   it  had  been  rapidlv  dvinf,'  out   m  En,u'land 

in  tin-  aiv  absence  of  any  direct  control,  and  in  the  presence 
of  a  belief  in  its  non-commnnical)ihty,  and  he  advocated 
reliance  upon  uencral  niraMUTS,  anion^'  which  In-  s^lectrd  as 
the  most  hopeful,  and  in  the  followin?,'  ord.  r  :  (i)  the  education 
(,f  .,lder  children  in  hvuiene,  to^etlier  witli  the  physical  ex- 
amination of  all  children  ^^\th  ,>  vi,  w  to  inipn.vnm  thr  h.  alth 
.,{  those  prone  to  tul).  nul-  ~i>,  (2)  compulM.ry  insurance  at;ainst 
sickness  and  invalidity,  making  for  thr  i)royision  of  sanatoria, 
the  support  of  thox'  threatened  with  illness,  and  the  K' "^'nd 
well-being  of  the  poorer  classes,  and  (.;;)  iniprovrd  measures  of 
general  sanitation.  The  recommendation  .)f  m.ans  for  con- 
trolling the  spread  of  infection  is  pointedly  omitted^. 

Kaiisome  too  opposed  segrei;ation  on  thr  ,L;round  that  it 
was  unnecessary.  "  No  attempt  at  isolation  has  been  made 
in  this  c.iuntrv."  hr  wrote  in  iSijb,  "  and  vet  the  disease  1- 
gradually  disaj^p.  ariii-."  The  true  remedies,  ace .rdmu'  t. .  him. 
are  free 'ventilation,  good  draina.iie,  sun-hine  and  abundance 
of  uood  food  and  clothin,;,'. 

'But  it  cannot  be  dimbtcd  that  se^re.i^ation,  if  it  w-re 
possible  to  carr\-  it  out  on  any  complete  scale,  would  be  effec- 
tive It  is  hardly  necessary  to  point  <nit  that  if  all  persons 
infected  with  tubJrcle  bacilli  were  to  be  cuurelv  removed  from 
the  ccmmunity  there  would  be  no  more  tuberculosis,  except 
such  as  is  <.f  b(Ainr  orium.  So  much  v.mld  be  granted  doubt- 
less but  the  obiection  would  at  <mce  be  raised  diat  it  cnild 
not'  be  done.  That  no  doubt  is  true  under  present  conditions, 
and  the  (iiu^tion  perhaps  is  not  so  much  whether  segregation 
is  right  in  principle,  but  whether  so  much  segregation  as  might 
be  effected  is  worth  having  at  the  cost  of  the  expense  and 
disturbance  of  domestic  nlationships  winch  it  would  cause. 

P,ut  there  is  good  authority  for  thinking  that  partial  segre- 
gation would  be  effective  very  much  in  proportion  to  the 
extent  to  which  it  was  carried  >  .ut.  Koch,  m  his  Nobel  l.-cture 
already  referred  to,  has  calUd  attention  to  what  partial  isolation 
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lit  infiTtfd  cases  has  accomplished  in  tlic  ca-c  of  Irprosv  in 
Xnrway.  "There  they  have  not  i>olat-:l  all  the  kpers.'biit 
nnly  a  fraction  of  them,  inchuliiif;  however  just  the  most 
dangerous  ;  and  the  result  has  been  that  tlie  niunher  of  lepers, 
which  in  1,^36  still  amounted  to  nearly  3000,  has  now  gone 
down  to  about  130.  This  is  the  example,"  he  said,  "to  be 
ti.llowcd  in  the  combatint,'  of  tuberculosis,  and  if  all  cases  of 
IMilmonary  tuberculosis  cannot  be  i>rovided  for,  at  least  as 
many  as  possible,  including  the  most  dangerous,  i.e.  those  in 
the  last  stage  of  the  disease,  ought  to  be  lodged  in  hospital." 
Xewsholme  also,  in  The  Prcvcntinn  ,/  Tiibcnitli>sis  (p.  263), 
has  referred  to  the  exampl(^  of  leprosy  in  Xorwav,  where,  he 
says,  the  disease  has  been  rapidly  disappearing  in  consequence 
of  a  system  of  segregation  "  at  no  time  amounting  to  a  total 
segregation  of  all  known  cases  "  and  "  almo>t  entirely  without 
compulsion." 

It  seems  not  improbable  th.it  tli-  attitude  assumed  b\- 
many  persons  towards  the  ciui'stion  01  the  c<jntagiousness  nf 
consumption  has  been  infhienced,  perhaps  unconsciously,  bv 
a  dread  of  inflicting  additional  hardship  on  those  who  alreadv 
have  pK.ity  of  tmubli-  to  bear  in  that  tlie\-  have  been  struck 
down  by  an  incapacitating  and  probably  fatal  disease;,  it  is 
>o  natural  to  feel  sympathy  with  the  sufferer  whom  we  see, 
so  ditticult  to  do  justice  to  those  who,  as  yet  unhurt,  need  to 
l)e  protected,  l^ut  which  is  the  greater  e\il  :  that  the  present 
generation  of  consumptives  should  suffer  additicjual  hardshij)s, 
-r  that  an  unending  succession  of  persons  as  yet  in  sound 
heaiLh,  or  still  unborn,  shoiikl  be  struck  dnwn  \\\  turn  ?  It 
cannot  be  doubted  what  answer  would  be  gi\en  by  any  sound 
minded  person  who  really  believed  that  a  reasonable  measure 
■if  segregation  was  likeU-  to  lielp  materially  to  rid  the  world 
I'i  this  incubus. 

It  is  said  that  anything  like  a  general  adoption  of  a  policy 
-f  segregation  would  increase  tlie  alarm  already  felt  at  the 
presenc(,'  of  ])hthisical  persons.  The  writer  hrars  that  the 
working  classes  are  beginning  to  recognize  the  danger  of 
i->nciating  in  tiieir  occupaticjiis  with  consumptive  fellow- 
workers.     The  men   may  say:     "we   don't  so  much  core  for 
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(lurselves  ;  as  to  tliat  wr  wuuUl  tak<;  tlu'  ri-k  ;  \>\\i  wv  have 
t(i  ccmsider  (nir  \vi\r^  aiul  cliildnn."  Aiul  >(i  tlif  1  ciiir,umptivc 
workman  niav  1h'  (iriviii  Iniin  hi^  orcnpatioii  a  tew  nKnitiis 
carlirr  tliaii  In-  otiurwisr  wnuKl  lia\f  Ixm  bv  ill-lu  altli 
alone,  and  he  and  his  family  may  he  rediiitil  to  penury.  Be 
it  su !  It  is  for  the  L;ood  of  the  comnnmity.  The  authorities 
must  see  to  it  that  the  men  so  driven  out  m  the  mlere>t  of 
pubhc  health,  are  a^-i-ted  out  of  public  fund>.  In  >ome 
cases  even  \vork>liops  might  bo  instituted  where  the  eousumi)- 
tive  workmen  could  be  segregated  and  continue  to  work  at 
their  occupation  without  ri>k  to  liieir  fellow>.  It  is  necessary 
that  public  o[)inion,  goaded  bv  tear  of  infection,  --hould  bring 
pre-^sure  to  bear  on  Public  Authorities  before  any  L;eneral 
I)olicy  of  segregation  can  1)' adojited.  I'ntil  then  there  is  e\'ery 
prospect  that  all  available  fund-  will  be  -j).  nt  on  att.-mpts 
at  cure  ratlu  r  than  prevention. 

Too  much  has  been,  and  >till  i-.  exiiectid  from  mea>ures 
based  on  treatment.  It  ma\-  be  doul)ted  whether  sanatoria 
have  contributed  much  to  the  stamping  out  of  the  disease, 
successful  though  they  have  been  in  ]Kitching  uji  cases,  and 
in  prolonuinu  life;  for  they  have,  therebv,  ])r(ilonged  the 
period  of  infectivitv  <>f  manv  of  the  case>  they  have  benelitecL 
Admitting  that  some  jiatientsh.axe  been  cured  outright,  and  that 
other>  have  recei\i'd  rudimentary  notions  of  sanitary  discii)line, 
is  not  thi>  aiK  antage  more  than  counterbalanced  by  the  number 
of  tho-,,'  who  would  otherwise  lia\-e  (piicklv  died,  but  who. 
through  the  help  of  tlie  >;mat"ria,  hax'e  contimietl  to  live  for 
years  to  be  a  danger  to  their  neighbours,  just  as  the  husband 
in  one  of  Weber's  cases  referred  to  in  an  larlier  chapter,  who 
though  believing  himself  to  ha\-e  been  cured,  infected  tour 
wi\-es  in  >ucce>-iMn  with  fatal  tuberculosis,  and  himself  'Suc- 
cumbed to  the  disease  in  the  end  ? 

Sanatoria,  then,  take  away  with  one  hand  what  they  gi\e 
withtheother.  The  remedy  is  to  be  looked  for,  not  inattempting 
to  cure,  but  in  trying  to  prevent.  Segregation  of  dangerous  cases 
must  somehow  be  etiected.  Compulsion  should  be  avoided. 
The  writer  is  incliu'ci  to  tiiink  that  public  opinion  should 
be  encour.-u'ed   to  look   unon   consumotion  as  contaL'ious.  and 
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tliat  pnAisitiii  for  sigicgation  and  relief  should  go  hand  in 
hand  with  the  progress  of  pui)Iic  opinion  in  this  direction,  and 
so  meet  licill  way  the  hard>liips  whicii  would  otherwise  arise. 

The  principle  of  segregation,  lie  \(  iiturr>  tn  suggest,  should 
be  adopted  as  a  policy,  but   it    is   nut  necessary  to  segregate 
every   case   of    consumptitju,    nor    in    th-'    present    state    of 
]>ul)lic  opinion  would  tiiat  be  jiossible.     All  that  it  seems  prac- 
ticable to  do  at  [resent  is  to  augment  as  far  as  possible  the 
segregition    tvw   K"ing    on    in    hospitals    and   intirniaries    by 
means  of  the  pro\i>ion  of  (<?j  industrial  colonies  for  those  who 
are  still  able    to   do  sonii.'  work;    and  [h]  for  those   who   are 
not,  homes,  under  a  not   too  rigid  supervision,   and  imposing 
a  minimal  am(nmt  of  restraint.     Much  might  be  dime  without 
iiMug    compulsion,    if    no    (  ffort    were    spared    to    ni.ike    sucli 
homes  and  colonies  attr.ictiw.     For  it  is  not  so  much  in  the 
ranks  of  the  rich  and  prosperous  who  live  in  large  houses  that 
any  organized  system  of  segregation  is  desirable,  but  among 
till'  jioor  whose  conditions  of  life  are  most   fa\durable  to  the 
spre.id  of  infection  ;    and  especially  among  those  of  the  lowest 
strata    ot    societv,    in    wliich,    in    consequence    of    ignorance, 
overcrowding  and    hlthy   habits,    it    were;     a     miracle    if    any 
child  li\ing  with  a  plithisical   patient  escaped  infection'.      It 
is  during  the  later  stages  of  illness  when   the    patient    is  e.\- 
pect<jrating  large  numbers  of  tubercle  bacilli,  and  his  iVeijuent 
cough    is  repeatedl\-  spraying  them  into   the    air,    when,    ren- 
dered  helpless   by    !iis    increasing   weakness,    he    is    gradually 
rehnquishing  one  by  one  the  ideas  oi  decency  which  he  once 
possessed,  when  possibly,  po\erly  causid  by  the  incapacitating 
of  the  bread-winniT  has  led  to  overcrowding,  so  that,  perhaps, 
several  childre'U  are  sharing  the  same  bed  as  the  sufferei--it 
is  under  such  circumstances  that  tlie  disease  is  most  contat/ious 
and  tlie  need  for  segregation  most  urgent.     Fortunately  it  is 
under  such  circumstances  also  that  it  is  least  unacceptable. 

Segregation  is  no  d(jubt  often  desirable  at  a  much  earlier 
stage,  and  this  will  probably  be  more  difficult  to  secure  in  the 
present  state  of  public  opinion.      The  prospect  of  cure  ma^   be 
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cxjxctrd  to  prove  an  inchicemcnt  to  persons  in  thi>  >ta^'e  to 
enter  iiistitutinns  under  nit dical  siiper\isinn.  It  will  be  more 
ditticult  t'l  kit))  tliiiu  tliiTe.  (■()nii)iil>iMii,  u.  1ki\-i-  v'rntiuid 
to  insist,  except  in  very  e.xieptioual  cases,  must  be  renounced. 
Til''  people  must  be  behind  the  niovenunt,  or  it  cannot  sU(  cied. 
I)Mt  jirobablv  public  nliKhtcnun  ".t  on  theq'iestion  will  pro(  eetl 
(|uitf  as  fast  as  aecdunnotlation  can  be  jj.ovided. 

'J he  Stampini^  "iit  "J  B^'viiic   Tiihcrciilosis. 

A-  for  the  eradication  of  bovini'  tuberculo-,is,  that  is  a 
l)i'rt.(  ily  practicable  niattrr,  but  one  wiiich  would  probably 
nudl\  r  cm  irnious  expense.  The  ([Uf-tion  bcion-  tin-  autln  irities 
is  H(AV  far  is  it  desirable  to  i^o  in  tin-  direction  i-"  As  we  -hall 
see  later  on,  it  is  difficult  to  form  an  t -tiniate  of  the  nunilxT 
of  human  lives  claimed  l)y  this  form  of  tiie  disease.  Possibly  it 
differs  greatly  in  different  places  ;  and  there  are  those  who  would 
have  ns  believe  that  it  is  extraordinarily  great  in  Edinburgh. 
It  this  is  so  tiun  tin-  suppressi(jn  of  bovine  tuberculosis 
,-hould  be  attenijited  loc.dlv,  in  tlie  worst  centres,  and  gradu- 
ally extendid  as  ixperience  is  gained.  To  atteni[)t  to  abolish 
bo\i)ie  tul)erculosis  at  a  .stroke  would  be  a  inist-ke.  It  wo;ild 
cost  so  mucli  monev  as  to  cripple  all  efforts  in  other  directions. 
It  would  stir  uj)  liitter  enmity  against  sanitary  legislation  in 
general,  and  jxrhaps  after  all  we  should  lose  as  much  as  wo 
should  gain,  for  who  can  say  whether  the  fre(]uent  swallowing 
of  bovine  tubercle  l)acilli  in  numbers  too  small  to  cause  grave 
infection  in  ordinary  people  docs  not  exert  a  widespread 
infbience  in  protecting  the  people  against  more  sei  is  infection 
from  otlur  sources?  At  jx'esent  at  all  events  it  would  seem 
wise  to  leave  the  mixed  milk  of  the  large  dairy  much  as  it  is, 
trusting  intelligent  inspection  for  remcning  such  cows  as  have 
obvious  disease  of  the  udder,  and  cimcentrating  attention  upon 
tile  small  herds  and  single  cows,  with  the  aim  of  preventing 
milk  rich  in  tubercle  bacilli  from  being  consumed  undiluted, 
or  onlv  slightly  diluted,  with  the  milk  of  normal  animals. 

As  to  the  condemnation  of  the  carcases  of  infected  animals 
th,'   Tir.sent    state   of   nractice    is   absurd.     If   an   animal   has 


VII 


Ml.AT    I\-l"[;(  TION 


"7 


"  f^'t-ncrdli/rd  "  tiilxTruIosis  its  flc^h  is  condemned,  alth(inf,'li 
it  is  ulinii-t  (crtainly  free  fnmi  tiilxnle  l)aciili,  is  not  f^iven 
to  iiihint^  (that  is  to  say  to  person-  at  tiie  age  most  susceptil)ie 
dt  iiifiction  witli  tulx  icle)  and  is  ni\er  consumed  law.  On 
llie  oth(  r  hand,  tiie  law  allows  enormous  quantities  ot  milk 
full  lit  tuhtrcle  bacilli,  and  which  i>  consumed  uncooked,  to  he 
sold  and  ^iven  to  l)al)ies.  Could  anvthiuf,'  he  more  illof,Mcal .-' 
The  money  now  wasted  on  the  couh^cation  of  tuberculous 
carcases  mi^ht  with  advantage  be  de\oted  to  the  inspection 
and  testing  of  dairy  cattle.  But  the  public  is  shocked  to 
think  of  the  fiesh  of  obviously  diseased  animals  being  eaten, 
e\en  though  it  can  be  shown  to  be  harmless,  while  it  contem- 
plates with  equanimity  the  consumption  of  milk  full  of  tujjerclc 
bacilli,  l)ecau>e  its  appearance  is  not  repulsi\-e. 
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rORT.\LS    OI-    HNTHV    OF    TUI^'RCLE    n.\(  II.I  I. 
PRi:-N.\T.\L    IXMXTIOX 

I  hat  tlic  MtcK  III  tuhcnuldsis  in.iy  be  ar(jiiiri(l  hcfoif  birth, 
either  through  the  ov  1  or  spcnnatozoon,  or  by  trans-placriital 
infection,  was  at  one  tunc  widely  bcli.Acd;  but  at  tlic  pn-crd 
time  this  view  lmd>  little  fa\(iur.  Yet  the  pussibilitv  of  surii 
infection  must  not  be  dism.ssed  too  summarily  ;  fur  it  is  prob- 
able that  the  ()]iinions  of  to-day  are  founded  partly  on  con- 
ceptions which  are  -lowly  (diani^unf,' ;  and  among  these  one 
mu-t  count  the  pdssibihty  of  latency  of  tul)erculous  infection, 
a  conception  which,  if  accepted,  is  bound  to  infhience  our 
views  concerning  pre-natal  infection,  and  which,  as  we  luue 
seen,  appears  to  be  gaining  ground. 

Infection  of  the  (hum.  Pre-natal  Infection  in  Ih'n/s.  The 
evidence  concerning  the  possibility  of  infection  of  the  ovum 
is,  as  is  natural,  deri\-ed  mainly  from  the  study  of  birds.  It 
has  long  been  suspected  that  tuberculosis  in  domestic  fowls  is 
commonly  transmitted  through  the  egg;  but  this,  as  we  shall 
see  reason  to  think,  is  probably  a  mistake.  Infection  through 
the  egg  is  certainly  not  the  usual  wav  in  which  fh.esc  creatures 
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.11  quite  tuhrn  Miosis  ;  for  tlicro  <an  hv  nodnubt  iii>vv  tli.n  tlic 
•  ieaso,  111  till'  in.iiii,  is  a  {ci-din/^  infciiiini.  iln  possibility  ot 
infection  through  the  egg  has,  indeed,  1m,  n  pniM  d  t  vperiment- 
iilly,  but  this  is  a  very  ditfcnnt  tiling;  fmin  ■,howin|^'  that  thi- 
tiiMdc  (,f  infcrtinn  occurs  lomnioulv  imdrr  ii.itiii.il  ( i)tiditii>iis. 

I  lir  idi  ,1  that  congenital  infcctidii  uiih  tuhrKJr  h  idmiiion 
111  birds  has.  \.  r\  likely,  been  fostered  b\-  tin  I.h  t  that  the  most 
important  tub'  n  ulous  lesions  found  lu  dmuestiL-  fowls  usually 
occur  ill  the  Iim  r.  If  this  be  so  the  line  of  reasoning  is  un- 
souml,  liir  It  h,!^  been  shciuu  eijncjusivrjv  that  the  mo-^t  lun- 
spicuous  {(-.ioiis  uhii  h  i ommoulv  arise  as  the  result  of  i'X[)en- 
mental  feeding  with  tubercle  bacilli  also  are  in  this  situation. 

It  i-  certainly  against  the  view  that  avian  tuberculosis  is 
commonly  congenital  th.it  the  disease  is  relatively  rare  in 
young  birds.  M.  Koi  h  md  I.ydia  I^abinowitsch,  1007,  who 
examined  a  laiL;e  number  of  birds  o|  difltrent  species  which 
died  ill  the  Zoological  (iarden-  in  r.nlm,  npcjited  that  they 
found  no  example  of  the  disease  in  very  young  birds  ;  and  in 
the  writer's  own  poultrv  yard,  where  about  half-a-dozen  cases 
of  tubenuh  -is  have  occurred  aniniii^  the  older  fowls  in  the  last 
few  years,  ro  disease  has  been  seen  in  the  voung  chickens  killed 
for  the  table.  These  facts  can  be  made  to  ht  in  .vith  the  theory 
of  congenital  transmission  only  on  the  assumption  that  the 
germs  acquired  bv  the  egg  may  remain  lati'iit  in  the  i)ird  for 
many  months. 

f^>aumgarten  and  alxi  I'lander',  in  i^()j..  reje,  teil  the  view 
uhich  is  now  geiieiallv  held,  that  tuberculous  infection  in  the 
domestic  fowl  commonly  occurs  through  the  alimentary  canal. 
They  pointed  out  that  the  bird  does  not  emit  any  s'  turn. 
Tubercle  bacilli,  they  (erroneously)  maintained,  cannot  as  a  rule 
be  found  in  the  excreta.  They  could  find  no  ulcers  in  the 
intestine^  ;  and  since  it  had  been  shown  thc.t  fowls  could  not  be 
infected  by  feeding  them  on  tuberculous  sputum  there  seemed 
to  be  no  other  possibility  hut  tint  the  disease  was  hereditary''. 

This  reasoning  is  now  kiio\Mi  to  be  false  ;    but  it  probablv 

'  Quoted  by  Koch  and  R.Uiinowitsch,  l<ic.  cit.  p.  268. 

-  I'lcers  are  not  uncommon  (see  p.  5?2). 

-  V>'t.bt-r  ami  Bofiiifjer,  i"C.  cu.  p.  yij. 
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lay  at  tht  loot  of  many  of  the  opinions  held  on  this  subject 
twenty-five  yeai>  a^o.  For  until  the  clear  distinction  between 
the  different  types  of  tubercle  bacilli  had  come  to  li'dit,  and  the 
impossibility  of  infecting;  the  birds  commonly  r  :d  m  laboratory 
experiments  with  the  human  type  of  bacillus  had  been  dis- 
co\-(-red,  the  uni\'ersal  failure  o''  the  numerous  attempts  t(j 
infect  fowls  by  feeding  them  with  the  expectoration  of  con- 
sumptives naturally  carried  much  weight,  and  led  to  erroneous 
conclusions. 

On  the  other  hand  we  ^ludl  see  that  tubercle  bacilli,  when 
artificially  injected  into  cg.gs,  remain  alive  (though  thev  do 
not  thrive  there)  and  that  a  few  <r.ccessful  experiments  have 
been  made  in  which  tuberculous  (  hickens  were  produced  from 
ar  hcially  infected  eggs.  The  experiments  of  Baumgartcn, 
Maffucci,  (iartner  and,  more  rccentlv,  those  of  M.  Koch  and 
Lydia  Rabinowitsch  and  of  Weber  and  Botingcr  have  estab- 
lished the  possil-'li/y  of  this  way  of  infection. 

Among  the  first  to  attempt  to  cause  tuberculosis  ir  birds 
b^'  artificially  infecting  their  eggs  was  Maffucci,  k-!Sc,.  He 
observed  that  the  disease  made  no  progress  whatever  in  the 
chick  so  long  as  the  latter  was  in  the  egg  ;  the  tissues  of  the 
embryo  appearing  to  be  resistant  to  the  growth  of  the  bacillus. 
Indeed,  in  the  egg  the  bacteria  did  not  seem  to  multiply  at  all ; 
but,  on  the  contrary,  soon  lost  their  characteristic  form,  and 
were  converted  into  little  coccoid  bodies. 

Several  otfier  observers  ha\-e  noticed  the  peculiar  resistance 
of  living  eggs  to  the  growth  of  tubercle  bacilli ' .  Koch  and  Rabi- 
nowitsch, looj,  could  find  no  tubercle  bacilli,  as  such,  in  eggs 
which  they  had  previously  inoculated,  but  thev  saw.  here  and 
there,  little  rounded  bodies,  stainable  by  carbol-fuch^m,  which 
may  have  been  the  coccoid  forms  described  by  Maffucci. 

Weber  and  Hofinger  also  noticed  the  resistance  of  the 
avian  embryo  to  tuberculous  infection.  Having  inoculated 
hens'  eggs  with  a\-ian  tubercle  bac'lli,  they  removed  the  embrvos 
twtnty-six  days  later  and  having  enmlsified  them,  made 
injections  into  mice.     The  mice  developed  tuberculosis,  indeed, 

'  I'tjt;  su!)-it;mc(.',  hnwi'vcr.  when  vuit.ilily  ililutrd  and  coagulated  by  heat 
furms  an  excellent  niediuin  for  tuliercle  bacilli  nf  all  types. 
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-bowing'  that  the  bacilh  were  present  in  some  form  or  another, 
but  the  microbes  could  not  be  seen  in  microscopic  preparations 
of  the  embryo  livers. 

Tubercle  bacilli  then  may  remain  alive  in  the  egg,  though 
they  do  not  develop  there  ;  they  seem  to  be  changed  in  form 
and  to  remain  latent.  After  the  chickens  are  hatched  the 
bacilli  may  again  become  active  and  cause  tuberculous  disease, 
anil  this  happened  in  several  of  Maffucci's  experiments. 

The  result."!  which  Maffucci  obtained  from  chickens  whicli  hatched  out 
nf  artificially  infected  ejjgs  were  a.s  follows  :  in  one  chick  which  died  shortly 
after  it  was  hatched  and  in  another  whuh  succumbed  when  42  days  old  no 
tuberculous  Iesi()n.s  were  found  ;  in  t  vo  killed  when  respectively  20  and  32 
days  old  only  microscopic  tubercle.^  were  seen  in  the  liver  ;  in  two  others 
killed  when  40  and  47  ilays  old  microscopic  Ic-ions  were  seen  in  liver  and 
huifes  ;  the  first  tubercles  visible  to  the  naked  eye  were  seen  in  chickens  killed 
when  78  days  and  4i  months  ild  I'Koch  and  Kabinowitsch,  loc.  cit.  p.  421). 

Bauiv.garten  obtained  the  following  results  :  from  12  eggs  which  he  had 
infected  wi'h  avian  bacilli  two  chicks  were  hatched  out,  and  these,  when 
killed  4  and  4J  months  later,  showed  tuberculous  lesions  in  the  spleen  and 
hver  but  not  in  the  intestine  (Koch  and  IJabinnwitsch,  loc.  cit.  p.  422). 

Koch  and  Rabinowitsch  {loc.  cit.  p.  426)  infected  hens'  eggs  and  ducks' 
'.ggs  uitii  various  kinds  of  tubercle  bacilli.  The  microbes  were  introduced 
into  the  white  in  doses  of  i  mg  .  contained  in  as  small  a  volume  of  liuid  as 
iiossible.  From  12  fertile  eggs  iniccted  with  avian  bacilli  only  one  chick 
came  out  aiive.  It  did  not  appear  to  differ  at  first  in  any  way  from  normal 
chicks  just  hatched,  but  it  grew  very  little  and  died  of  tuberculosis  after  75  days. 
I'rom  ten  fertile  eggs  infected  with  human  tubercle  bacilli,  one  chicken  and  two 
ducklings  were  born.  They  grew  quite  mrmally,  and  when  killed  about  four 
months  afterwards  showed  no  trace  of  tuberculosis.  From  seven  eggs  infected 
with  bovine  bacilli  four  chicks  hatclicd  out.  .\H  the.se  showed,  when  killed 
some  months  l^ter,  some  traces  of  tuberculosis. 

These  experiments  go  but  a  little  v.-ay  towards  proving  the 
existence  of  hereditary  transmission  of  tuberculosis.  They 
show,  indeed,  that  tubercle  bacilli  do  not  get  destroyed  in  the 
egg,  and  may  persist  to  cause  disease  after  birth,  but  they  do 
iTit  prove  that  these  bacilli  ever,  undei  natural  conditions, 
?;et  into  the  egg  in  sufficient  numbers  to  jiroduce  this  effect, 
'liirtncr's'  e:-periments  go  a  little  further,  and  show  that 
tubercle  bacilli  may,  under  experimental  conditions,  pass  from 

'  Experiments  with  hens  failed  ( if  nine  eggs  obtained  f'-om  canaries 
iiilected  intraperitoneally  two  produced  tuberculosis  when  injected  into 
cuinea-pigs  ;  and.  in  a  second  series  of  experiments,  out  of  24  eggs  obtained 
from  these  birds  .after  they  had  been  infected  by  intraperitoneal  injection  two 
produced  tuberculosis  in  guinea-pigs.    (Koch  and  Rabinowitsch,  loc.  cit.  y .  422.) 
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the  lien  to  the  t;j;g  ;  for  he  has  demonstrated  the  presence  of 
tubercle  bacilli  in  the  eggs  of  canaries  which  had  been 
infected  artificially  by  intraperitoneal  injection  of  human 
tubercle  bacilli.  Koch  and  Kabinowitsch'  state  that  th  , 
have  seen  on  several  occasions  tubercle  bacilli  in  the  .  - 
within  the  o\'ary  anu  that  too  when  there  was  neither  severe 
disease  of  the  ovary  itself  or  tuberculosis  "f  the  peritoneum  ; 
and  F.  CrifBth^  has  found  tubercle  bacilli  in  the  dried  up  volk 
of  an  egg  found  in  the  o\iduct  of  a  fowl  infected  254  days 
previously  with  avian  tuberculous  material  injected  subeutane- 
ously.     In  this  bird  the  ovary  itself  was  tuberculous. 

These  latter  experiments  though  they  distinctly  incn^ase  the 
probability  of  hereditary  transmission  of  tuberculosis  in  the  bird, 
are  far  from  proving  that  this  is  the  common  way  of  infection. 
Koch  and  Rabinowitsch  clearly  recognize  this,  and  state  that 
they  believe  that  this  mode  of  transmission  is  (juite  insignih- 
cant   as  compared  with  infection  through  feeding^. 

The  majority  of  writers  on  this  subject  also,  including 
Weber  and  Bofinger,  agree  that  "  tuberculosis  in  the  bird  is  in 
the  main  a  feeding  infection*." 

Transmission  of  Infection  from  the  Male  Parent  to  the  Ovum, 
in  Man.  No  one,  so  far  as  the  writer  is  aware,  has  ever  seen 
tubercle  bacilli  within  spermatozoa.  That  tubercle  bacilli  may 
be  present  in  the  semen  from  tuberculous  testes  is  however 
true  ;  for  its  injection  into  animals  has  produced  tuberculosis. 
Calmette,  1913,  after  mentioning  this  fact,  says  that  clinical 
obser\ers  are   aware   that  it   is  a  somewhat  rare   occurrence 

'    Virchnw'a  Archtv,  Utiiicft  zui.T  15an<l  k^o,  p.  31  v 

'   li.C.T.  I'lnal  Rep.  1911,  vol.  IV,  p.  220  (I-'owl  250). 

'  Tlu'  possibility  of  hereclitar>-  transmission  they  admit,  but  what  part  it 
plays  in  nature  they  do  not  venture  to  estimate.  In  the  Zoolofjical  Clardens 
in  Berlin  at  least  (from  which  the  numerous  tutjerculous  birds  wliich  they 
examined  were  obtained)  it  plays,  they  s;iy,  as  good  as  none  (loc.  cit.  p.  4S7. 
See  also  pp.   310,  313). 

*  Weber  and  f^ofinger  regard  the  hereditary  transmission  of  tuberculosis 
in  the  bird  as  a  rare  occurrence,  and  .scarcely  of  practical  importance  r»s  com- 
pared with  infection  through  food  contaminated  witli  bacilli  contained  in  the 
droppings  .if  tutx-rculous  birds.  They  themselves  found  bacilli  in  the  excreta 
of  fowls  as  .Mohler  and  \Vashl,ourn  had  done  before  them.  F.  Griffith  found 
no  difficulty  in  infecting  birds  by  feeding  them  with  food  containing  avian 
tuljerde  bacilli. 
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for  inkrtion  to  be  transmittt'd  by  this  means  trom  husband 
t(i  wife.  He  can,  morcovir,  affirm  that  in  certain  families  the 
children  born  of  a  healthy  mother  and  a  father  suffering  from 
t.iberculosis  of  the  epididymis  have  remained  unaffected.  One 
may  search  in  vain,  he  adds,  in  the  literature  for  observations 
proving  the  infection  of  the  ovum  from  a  paternal  urogenital 
tuberculosis  ;  and  he  concludes  as  follows  :  "  Xous  sommes  done 
Umdv'r,  k  admcitrc  qu  il  n'cxistepa'i  (le fait positifelablissantijtt' nil 
oifant  piiisseetire  procrcetnhercidcux  par  son  perc  "  {loc.  cit.  p.  2). 

Pre-natal  Infection  in  the  Ox  and  other  Animals.  Congenital 
tuberculosis  is  believed  to  be  rare  in  the  ox.  In  1894,  at  the 
International  Congress  for  Hygiene  and  Demography  held  at 
Budapest,  Prof.  Bang  of  Copenhagen,  in  bringing  forward  a 
^cheme  for  combating  tuberculosis  in  cattle,  said  :  "  Congenital 
tuberculosis  in  the  calf  is  a  rare  occurrence,  and  is  only  to  be 
apprehended  when  the  cow  has  very  wide-.^pread  tuberculosis, 
and  especially  when  the  uterus  is  affected.  The  immense 
majority  of  tuberculous  cows  bear  healthy  calves,  and  these 
vvould  remain  healthy  if  protected  from  infection^"  The 
collected  experience  of  the  abattoirs  shows  that  tuberculosis  is 
relatively  seldom  seen  in  the  calf ;  as  an  example  Bang  cites 
the  experience  gained  at  the  small  slaughter-house  in  Aarhus, 
where  the  observations  were  very  carefully  made,  and  where 
bovine  tuberculosis  was  very  rife.  In  the  year  1903,  out  of 
hj6~)  calves  which  were  slaughtered  and  examined  there,  100  (or 
148  per  cent.)  were  tuberculous.  Among  these  were  14  new-born 
i\ilves,  in  which  the  disease  was  obviously  congenital.  On  the 
other  hand,  of  the  adult  cattle  51  per  cent,  were  tuberculous. 

In  the  experience  of  the  present  writer  tuberculosis,  visible 
to  the  naked  eye,  has  never  been  seen  in  guinea-pigs  or  rabbits 
born  of  tuberculous  dams,  though  very  many  such  animals, 
killed  soon  after  birth  or  taken  from  the  uterus,  have  been 
examined  by  him-. 

'  "  Ik-kamiifiiiig  iUt  1  ubcrkulnse  tier  Hausticrc,"  I nhrnali^iiiil  Vi-lcritiary 
Ci)Hgress  III  liiidapest,  1005. 

'  Wilson  Fn\  repnrtPfl  a  case  "f  inherited!  tuberculosis  in  the  guinea-pis; 
Init  tlie  animal  was  not  killed  until  it  was  eight  months  old,  and  the  evidence 
>.f  inheritance  does  nut  seem  ([uite  conclusive  (see  Trans.  Path.  Soc.  Land.  i8og, 
i'    H^). 
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The  writer's  very  limited  experience  of  congenital  tviber- 
culosis  in  the  ox  is  possibly  quite  exceptional',  and  >ince 
it  concerns  three  calves  only,  and  these  born  ol  cows  which 
had  not  contracted  tuberculosis  naturally,  but  which  had 
been  infected  experinieiitally,  the  experience  must  not  be 
taken  as  representatiw,  and  considerable  caution  is  necessary  in 
drawing  any  conclusion  from  it.  I^ut  since  it  is  not  without 
interest,  a  brief  account  will  be  given. 

In  the  experimental  station  of  the  Royal  Commission  on 
Tuberculosis  at  Hlythwood  Farm  six  cahes  were  born  ol 
heifers  uhicli  some  time  before  had  been  artificially  infectetl 
with  tuberculosis,  five  by  subcutaneous  and  one  by  intramani- 
mary  injection.  No  less  than  three  of  the  calves  were  born 
tuberculou^.  In  ev(>ry  one  of  the  three  heifers  which  bore  a 
tuberculous  calf  the  uterus  was  the  seat  of  tubercidous  changes. 
In  none  of  them  was  there  general  tuberculosis.  Two  had 
extensive  and  advanced  fuberculo^  of  the  lungs  of  the  pcr!- 
sitc/it  tyjx',  and  the  third  had  tuberculosis  of  tlie  mammary 
gland,  as  well  as  nf  the  uterus,  but  there  was  no  tuberculosis 
elMwhere,  except  a  lesion  at  the  stat  of  injection  and  a  few 
little  retrogressixe  foci  in  the  ])ri'>capular  gland  of  the  >ame 
'-ide  and  in  the  thoracic  glands.  The  heifers  were  inoculated 
\\]wn  [Hignant,  and  ga\e  birth  to  their  cah'es  5,  6  and  4  months 
re>pecti\-ely  after  subcutaneous  inoculation-. 

J'ho  niNt  lit  tluM'  cal\fs  was  kiiU'il  2i<  ilays  after  l)irth.  It  was  tinnid  to 
have  cabcims  patclics  in  the  portal  lymphatic  glands,  and  a  susjncious  focus  in 
the  lungs.  An  emulsion  of  a  portion  of  the  luni;.  and  also  one  made  from  a 
part  of  tlie  apparently  normal  liver,  caused  tuberculosis  in  guinea-pigs  into 
which  they  were  inji  1  ted.  \  tuberculin  test  made  on  the  day  ol  its  birth 
showed  that  this  calf  w,is  tuberculous  at  that  early  stage  of  its  existence  ;  for  it 
then  gave  a  slight  but  definite  reaction  (rise  of  i-i"  (J.  to  39-9^  C).  Twehe 
ilays  later  it  was  again  tested  and  gave  ,1  good  reaction  (nsc  =  i-8'")  ;  and  a 
week  after  this,  tested  a  third  time,  it  ga\e  another  good  reaction  (rise-  i-;<  )  : 


'  li.C.T.  Int.  A'c/>.  1907,  vol.  in,  p.  2fii.  Keiiort  on  Congenital  Tuliercu- 
losis  at  Blythwood  Farm. 

*  Of  tlie  three  lirifers  whicli  gave  birth  to  Jicallhv  calves,  two  had  been 
injected  witli  \  ery  siii.ill  quantities  of  tubercle  bacilli,  nainelv  one  and  two 
iiullions  respectively,  one  of  them  received  an  intramammarv,  the  other  a 
subcutaneous  injection.  The  third  heifer  was  injected  subcutaneouslv  with 
i 3  million  bacilli.  None  of  these  animals  had  anytliing  more  than  imnini.il 
and  retrogressive  lesions  when  they  came  to  be  killed. 
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and  after  anotlicr  three  days  it  received  a  tourth  injection  and  gaxe  a  reaction 
(ri^e=  l^).  (A  cliart  illustr.itinu  these  reactmns  may  he  seen  in  a  siipiilementary 
Miliuiie  to  the  Kep.irt  of  the  Royal  Coniinissioii.  ile.dirm  uith  I'libereuhn 
Tests,   ii>i  5  ;    see  calf   jj;.  p.   107.) 

The  second  calf  was  killed  when  lu  c  day-  old.  A  lew  tubercles  uere 
l"i.iiid  in  its  portal  lymphatic  glands. 

The  third  calf  was  killed  when  six  rlays  old  In  its  p.utal  Kni)ihatic  i,'lanils 
nimieroiis  early  cascating  foci  were  found,  and  there  were  a  feu  early  tubercles 
m  the  lungs,  liver,  spleen  and  kidneys,  and  in  the  thoracic  and  lumbar  gl.inds. 

Tlu'Sf  instances  (if  con,L;c'nital  tubtT(-uliisi>  in  the  n.x  must 
not,  as  wx'  hav(>  said  b(.'fore,  be  accepted  as  representatue  witii- 
fiut  considerable  reserve,  and  fur  the  following  reason.  The 
iiiothcrs  had  all  been  injected  snbciitaneously,  and  with 
(]uantities  of  bacilli  estimated  at  4J,  157,  and  ^Soo  million 
bacilli  respectively.  Now  it  lias  been  shown  that  when 
tubercle  bacilli  are  injectei-l  in  lari^e  (]nantities  (50  mj,^)  into 
tahi'sand  other  animals  some  of  theinLU't  carried  in  a  few  days. 
or  perhaps  hours,  all  over  the  b(3dy  ;  they  have  been  found 
wherever  they  were  looked  for  ;  not  in  the  ■-:r(.at  organs  only  and 
HI  the  lymphatic  glands,  but  in  the  bone  marrow,  the  blood, 
ind  even,  in  small  mmibers,  in  skeletal  muscled  Unfortunately 
It  (lid  not  occur  to  us  at  the  time  to  see  whether  they  reached 
tile  uterus,  but  it  can  scarcely  be  doubted  tiiat  they  did  sfi. 
.Viiw  it  is  unlikely  that  anything  hke  this  gi'neral  distribution 
1  (^mmonly  occurs  in  natural  infections,  which  must  be  deter- 
mined by  far  smaller  numbers  of  bacilli  ;  and  then  fore  it 
-eems  only  reasonable  to  e.xp^ct  that  tubercle  bacilli  would 
reach  the  uterus  after  subcutaneous  injection  more  readilv  and 
in  larger  numbers  tiian  occurs  in  cases  of  natural  infection. 

P.ut  while  for  this  reason  the  fact  that  three  calves,  out  of 
-i-\  born  of  tuberculous  cows  in  the  e.\perim(,'nt<d  stations  of  the 
Koyal  Commission,  had  congenital  tuberculosis  cannot  be 
acct'pted  as  in  any  way  representative  of  what  occurs  under 
natural  conditions  ;  another  fact  which  was  brought  to  light  by 
these  investigations  is  not  without  significance  in  tins  con- 
nection. This  is  the  enormous  difference  in  susceptibility  of  the 
IHegnant  and  the  virgin   ati'rus.     The  latter,  like  the  skeletal 

'  h'.C.T.  Int.  h'ffy  vol.  iji,  pp.  ji,|  and  j  ,5.  Reports  on  the  Dissemina- 
tion of  Tubercle  Bacilli  after  Subcut.meoiis  Injection.  See  also  .\pp.  i,  p.  47^ 
of  this  volume. 
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muscles,  is  very  insus(  ei)tibK'  to  tuberculosis  :  several  hundred 
lieiter  calves,  many  of  tiiem  sutferiuf,'  from  tlu'  most  a(  ute  and 
gencr.ili/.cd  forms oi  experimental  tuberculosis,  were exanuned for 
the  Royal  ('ommission  without  in  a  single  instance  tuberculosis 
being  seen  in  the  uterus,  although  this  was  always  looked  for. 
i)n  the  other  hanil  among  six  cows  similarly  infected,  and  ex- 
amined after  caU'ing,  three  were  found  with  tuberculosis  of  this 
organ.  'J'here  can  therefore  be  scarcely  anv  doubt  that  the 
uterus  of  the  cow,  when  pregnant,  is  far  more  liable  to  tuber- 
culosis than  the  \-irgm  uterus  of  the  calf.  Now  if  a  similar 
increase  of  susceptibility  occurs  in  the  human  uterus  during 
pregnancy  the  possibility  of  congenital  tuberculosis  in  man 
would  not  seem  to  be  so  remote  as  it  is  often  supposed  to  be. 

Pyc-nalal  Inft'c/ioit  i)i  Man.  The  \iew  that  human  tuber- 
culosis is  commonly  due  to  inherited  infection — at  one  time 
very  widely  accepted,  and  \-igorously  upheld  by  Inuimgarten  in 
comparati\ily  recent  times  has  few  advocates  at  the  j^resent 
day.  Possibly  the  pendulum  has  swung  too  far  in  the  other 
direction,  and  the  opinion  now  generally  held  is  too  extreme; 
lor  cases  of  congenital  tuberculosis  in  man  certainly  do  occur, 
though  demonstrable  instances  may  be  rare  ;  and  if  wc  are 
prepared  to  believe  that  tuberculosis  may  remain  latent  for 
long  periods  before  developing  into  e\ident  disease,  pre-natal 
infection  may  be  more  freijuent  than  is  generally  supposed. 

The  mortality  from  tuberculosis,  as  we  have  seen,  is  higher 
in  infancy  than  at  an\'  other  time  of  life,  and  falls  with  sjiecial 
severity  on  children  aged  from  six  months  to  two  years  ;  a 
period  when  congenital  infection,  if  it  occurs,  might  be  expected 
to  bear  most  of  its  fruit  (see  p.  5). 

On  the  other  hand  such  evidence  as  can  be  collected  from 
post-iiKjrtem  records  does  not  support  the  \iew  that  congenital 
tuberculosis  is  common.  Xaegeli,  1900,  examined  the  bodies 
of  twelve  new-born  infants  without  iinding  tuberculosis  in 
any. 

I'ngermann,  1912,  examined  very  carefully  the  glands  of 
14  children  under  two  months  of  age  who  died  from  various 
causes.  The  most  delicate  method  of  detecting  living  tubercle 
bacilli  in  these  organs,  nanulv  the  injection  of  emulsions  into 
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fjuinea-pii^s,  wds  employed, 
\va<  found. 

(latiky,  I'joj,  ulio  made  a  -iniilar  uu'cstij^'atioii  on  a  iaif.;fr 
scaU'  fiiund  on  one  occasion  tubcr(  ic  bacilli  in  the  mcMiitcric 
irland-.  (jI  a  ( inld  who  dinl  of  atrophy  when  one  day  old. 

Mactach'cn  and  Mac('onkc\',  kjoj,  al>o  rcporti'd  a  --iinilar 
case,  HI  winch  injcctiun  of  the  nie>enti'ric  glands  ol  a  itill-boin 
infant  into  guinea-pigs  cau>ed  tuberculosis.  In  neither  this 
nor  in  ( lalfky  s  case  are  any  p.irticulars  given  about  the  parents. 

Such  instances  are  not  sul'ticieiit  to  be  of  great  value, 
neither  i-  the  negative  evidence  enough  to  carry  much  weight. 
What  1^  wanted  In  settle  definitely  the  (piesti(m  of  congenital 
tiibfi(ulo-,is  i>  a  systematic  in\'estigation  (by  injection  of 
guinra-pig-^)  of  the  gland>  and  organs,  particularly  the  portal 
gland>  ami  the  li\'er,  of  >lill-born  children  of  tuberculous  parents. 
Suc"h  an  in\estigati(jn  has  hitherto  not  been  made  on  any  suth- 
cii-nt  >t'ale,  doubtless  on  account  of  the  ditticulty  of  collecting 
thr  material.  iJut  the  ditticulty  ought  not  to  prove  insur- 
mountal)le,  e>i)ecially  if  the  investigation  were  t(j  be  taken  up 
by  -nine  well-urganized  authoritative  body  which  could  obtain 
the  co-oi)eration  of  the  maternity  departments  of  several  of 
our  huge  hospitals. 

Post-iiKirtcm  Eviilcncc  bcuriiig  o/i  the  (Jucstlon  of  Congenital 
I  iihcrciilosis.  The  Ai^c  at  lehich  Infection  eonunoitlv  ocatys.  So 
far  .IS  po>t-mortem  evidence  can  tell  us,  infection  seems  to 
occur  after  birth,  mainly  during  the  early  period  of  infancy 
and  thiring  adolescence.  Thu>  Xaegeli,  ic/jo,  as  we  have  seen, 
found  no  tuberculosis  in  12  newly-born  infants,  nor  did  he  find 
any  in  ib  children  who  died  untler  one  year  of  age.  From 
this  point  the  proportion  of  chikhen  which  showed  more  or 
less  evidence  of  tuberculous  infection  rose  rai)idly ;  from  one 
to  live  years  the  proportion  found  in  his  investigations  to  be 
infected  was  17  per  cent.  ;  about  the  14th  year  50  per  cent.; 
and  at  iS  there  was  a  -udiJen  n-'-  to  (/>  per  cent. 

tianghofner  of  I'nig  has  recurded  as  follows  the  result  of 
i^<oo  autopsies  on  children  dying  in  that  city  from  causes  other 
than  tuberculo-is,  and  presenting  no  clinical  symptoms  of  that 
disease. 
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Numtx-T 

Prop. 

riion  wli 

1  luliertulou'*  ic*ion* 

4f)0 

7-1 

per 

cent. 

5.V' 

I  (10 

,. 

47" 

•2-f5 

., 

■!7' 

2I.-.J 

,, 

«2< 

2»i-« 

,. 

O-I 
1-2 
2-4 

4-(. 

6-« 

I'ngcrnianii'  (|iiiit.-  tlic  IoHmwiiil;  additional  in\r-ti:;atiiin-. 
Sohlbai'h  aiivum  1137  lunik-  ni  (  hildrcii  iiiulfr  niic  yiar  Iniiiul 
tul)iiTul()>is  in  7'.S  per  cent.  I  lie  inTci'iitaircs  of  tlior-c  tuiuul 
with  Icsiiins  m  tlu  dillnint  (|uart(i>  nt  tlic  tir>t  yvdv  nt  litr 
were  as  loUows  ;  i-j  riinnth^,  2-1  per  cvnX.;  4-(i  inmitlN,  Ki-i"^ 
per  cent.;    7-12  iiintitli-,  i()-4  jier  cent. 

Ilainbuieer  [(hukI  tlie  tullnw  111-  priipditum  at'trctrd  m  the 
early  incint lis  nl  lite:  i-,;  UK.ntii-,  4  pu'  cent. ;  4  (MiiMntii>,  iN  per 
cent. ;  7  i_'  iimnth-,  j  ;  per  rent.  In  tlie  MCimd  year  of  life  tlie 
jiriipnrtinn  of  tlio-e  inie(  led  roM-  to  40  per  cent,  and  in  tiie  tliird 
and  tourtli  years  to  do  pir  lent.  Albreclit  Imind  among  3213 
childrtn  wIiom'  bodies  were  e.\aniined  after  death,  14-6  per  cent. 
tuberculou--  in  the  tn->t  year,  44-_;  tubercnlous  in  the  second  to 
sixth  Year,  and  50-1  j)er  cent,  in  tlie  >i.\tli  to  twelttii  ye.ir. 

L'ni.,'ermann  himself  madr  a  \ery  cart  tnl  search  tor  tnbercle 
bacilli  in  the  lvni])iiatic  ,t,'laiul>  ot  171  yonnt,'  children  who  had 
died  from  \arioM<  cansis,  nsin.i;  the  method  of  .mmiea-pig 
inoculation  lC\cn  by  this  means  he  conld  find,  .is  we  haye 
si'cn,  no  I'vidence  of  tiibercnlons  infection  in  children  (14  m 
mnnber)  np  to  two  moiitli>  of  age  ;  bnt  in  those  aged  from  two 
to  si.x  months,  10  jier  cent,  were  found  to  bi'  infected,  and  of 
those  who  died  in  the  second  half  of  the  first  year,  3j 
per  cent,  were  found  to  be  harbouring  tubercli'  bacilli. 

The  fre<pieiic\-  with  which  tubercle  Ixicilli  were  lotmd  by 
Ungermann  in  the  dillerent  periods  of  early  life  will  be  seen  in 
the  following  tabic  : 

I'm;,  iHUinii. 


Xun,l«r 

PerccnLiet'  in  whi-.h 

.\je 

examined 

lut 

ercle 

l>.n.llil  were  fiiui 

O-I  montli 

5 

0 

1-2  montlis 

9 

0 

2  _f , 

38 

IO-5 

C-12 

39 

23-1 

1-2  vears 

»4 

37-5 

^-.■i 

II 

3S-2 

3-5       ,.               1 

4^ 

33-3 

3-:o     ,,              \ 

23-? 

10-13     .. 

„3 

33-3 

Total 

i-i 

22-8 
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Tlif  inatirial,  (ibtain.  '1  from  a  ;;( lu  ral  h  i>intal,  was  cntmlx- 
un>t-'k'(tt(l.  Ill  J9  cases,  tubfirlc  banlli  Wfic  proxid  to  hi 
present.  In  J()  tuberculosis  was  fitliiT  the  sole  cau^e  of  death 
or  a  severe  complication  of  some  other  di:-ease.  In  ten  the 
tubrrculou>  infection  was  of  slight  >everity.  and  ni  four  of 
the>e  no  anatomical  chan{,'e>  could  be  found,  althouf^h  tlie 
ylands  when  mjected  produced  tuberculosis  in  guinea-pigs. 

Eastwood  and  l\  (.nlhth,  1914,  and  A.  S.  Crit'tith,  ic)i4. 
made  indepeiulint  investigations  for  the  Local  Goveinnieut 
Board  of  the  glands  and  organs  of  195  unseiected  children,  aged 
from  two  to  ten  years,  dying  from  all  causes  in  general  In  .>pitaN. 
The  combined  results  of  tliese  investigations  show  the  follow- 
ing ]iroi)ortiou  of  tuberculous  infection  at  different  ages'. 


3-1  '     ■■ 
4-.T 


N  uiiiIkt  infected 
JO  out  of  47 

35 
32 
30 
20 


is 
I') 

4 

(> 

10 


10 

M 


rcrcciu.'ij 

•43 

.5'' 

(jO 

'»3 

5  7 

do 

71 


if.;ct-.d 
31 


tlK 


Ihe  results  of  all  these  re-eaiclu  -  are  gathered  together  m 
following  tabli'  : 


Naegeli 


GangliofiuT 


Sehlbach 


H.imbiir,i;LT 


Month* 


Vciir> 


-n  —J 


17 


50 


Albrecht 


UngcriiKinn 

Eastwood, 

F.  C.riftith  and 

A.  S.  Griinth 


7'i 

19-4 

10 

21 

IO-8 

1 

4 

IS 

23 

40 

-!-(  J 


26'0     26'8 


M 


443 


501 


23 


37-5         3V2 


as 


23«         3i3 


43 


66 


77 


'  toe.  cit.  p.  I.     Prefatory  Note  by  the  Medical  Officer  of  tl'.e  Board. 
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It     Ulli    l)r    ,,c|l    that     tlu'IV    1,    a     L'n,„l     ,|,,,1    (,|     .llMirp.lIK  V 

Ixtu.ni  Ilk'  1il;uivs  l;i\(ii  1)v  dit'  nt  .iiUli.  .|  -  ;  ili,,^-  ,,]  il,,- 
liii.t^li-li  invest i,L;at(ir>  bciii-  pai  ticiuarlv  lii,i;li.  1  liN  n  iint  ,  ,,m- 
pl.tclv  rxplaintil  l)v  tlu'  la(  t  that  ti-ht  ..I  A.  S,  (.nllitir>  cases 
'Miiif  iKiiu  iii>titnih.n-  wluir  tiil)riciil(.us  ca-f^  aLm,'  were 
:ii\-.-ti^alr(l,  Ihh  ausf  Eastwnnd  a,u\  I .  (niitiil,  iniiiid  an  rwn 
liiy!arpi-nj)(,rti(iiinlinfi-cti.ni^tiian(li(lA.  S.  (iiillitli.  1'  ubably 
the  results  de]Hiul  iinuv  ,,ii  tlu-  imii,  iplcs  -(,•.•,. iiiihl;  tl,r  adnii<- 

SIOn>  tu  tllr   lin>pi,ai-..        Willi,,   til,-   iVMllt.  ,,|    , lilt,  I,  lit    ,  .1  .m  ■!  v,Ts 

dnn,,t,.ntiieiyaKieeuilli,,neatiMtii,i  a- t.,  tiu  ^.n,  lal  ti,,|u,  n.v 
nl  tiibticiilous  dJMasf,  tiicv  ail  ...ikui  iii  ^ii,,\\in-  that  tii.' 
irhituc  liv,|tu'ii.y  n|  mh,  ti,ai  i-  'nu  m  tli,.  lir-,t  l,u  iiKnitli^ 
of  life  aiui  iiicieaM-,  v.iy  lapidiv  dm  in-  iIk-  tir-t  leu  v.ai-.. 
And  tiiei,.  -(cni-  no  rca-nii  tu  li.-itatr  to  ri.nchidc  tinin  tin-, 
tliat  veiy  lew  i  liildivn  aic  1..mii  uitli  tiib,.iciih  .ii>  l.-i-.ii^  m 
their  budir;.,  aii,i  that  iid,rti,in,  if  a((jiiii,',l  b,f,„v  luiih, 
I'lnaiii-,   111   the  ;^r,  at    ina](,rity  nt   lJM-^,   latmt. 

.M-iny  ea^e-  ..t  all,-ed,  ..r  i.n.l)ablr,  enn^mital  tuli,  r,  iil,„is 
have  bi^en  recur,!. ■il  fr,,in  tim,'  tn  tun,.,  but  nnly  su,li  a^.  ha\e 
been  th(.r<.u!,'hly  fi\-,-ti-atcd  bv  niMdern  methods  can,  at  the 
pre-rnt  dav,  be  ac,H.[  ted  as  e\ideii(v^  Au.li.'  and  Chambrelent, 
I.S99,  culd  nnly  tii„l  ivrnnN  nt  _',)  wlurli  ^atiMied  thfir' 
re(iuirement>  ;  an<l  tliey  cnm  luded  that  transmisM,,n  of 
tuberculosis  Irmn  innther  to  tretu-  thinii-li  the  placenta  is 
rarelv  .ib-ervetl.  Wlun  it  i>  tiaiiMmttxl  in  thi^  way,  they 
say,  tlie  placenta  itself  n  always  tubeivumu^.  It  i,  curiou's 
that  anion-  the  jo  casc^  which  they  colkr  ,-1  there  were  no 
le--  than  ij  m  which  th.^re  weiv  lu,  tub-i<u!,Mi-  l...|,,n^, 
eitlier  macro>co[)i,-  m  niicro>copic,  m  tlie  l(etu~,  the  <  \id,nce 
of  transmission  of  tubercle  bacilli  re^tini.;  solely  o.i  the  results 
of  infecting  ,qmnea-piRs  with  blood  from  the  umbilical  vein,  or 
with  iM.rtions  of  one  or  other  ,.f  the  lietai  oi>;an^,  This  fact, 
at  lir^t  sight,  seem^  to  supiport  Uaumgarteii's  view  that  f(etal 
ti^Mies  do  not  permit  of  the  growth  of  the  bacillu>  and  the  de- 
velopment ot  le-ion>at  thi^.tage,  and  that  if  w  ,inlyaf  a  later 
perioil  that  disease  become  e\ideiit.  Hut  Mr  niu>t"  remember 
that   tins  kind  of  evidence  ha-   in  the  past  led   to  erroneous 
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ronclusioii--',  1  In-  icmaiiiiii:^  (■i'.;lit  i  aM'^  ^Imurd  (Iciimtf 
loioii-,  au'l  111  tlir-c,  witli  (iiic  »\(  (jjtiiin,  tiil)tr(  Ic  tia'  illi  were 
very  iiiiniciiui-,.  vlidwintr,  as  Am  In'  ami  i  liainltrcl.  tit  pdiiit  nut, 
tliat  liiimaii  la  tal  tissue-  arc  iint  iiiila\  (iiiialil.  In  tlinr  i\r- 
\tlM|iiniiit, 

W'arlhin  and  Cnuir,  itjo^,  sulnniMnl  llir  r(ill((  led  lAidrnce 
iif  till'  ixi^Uncc  of  congciiiial  tiibm  iil"~is  to  a  scarcliiiii,' 
Uivi-tit,'.itioii,  and  cnntrihutcd  >.  vcral  ra^cs  wtiirh  tlirv  had 
thcm-.cKvs  oh^TNt'd.  Tlu'V  a— iinicd  a  raution-^  attitude 
tn\vard>  thi--  (|urNti(in.  hut  cnniludccl  "  that  the  dutiun, 
accepted  1)V  iiin-t  wniers  at  the  tune,  that  infra  uterine  tians- 
mi>^inii  i>  pii--.il)!e  t)ut  extreiiieiv  rare,  needs  Id  be  >up])(irt(.'d 
by  liiither  roeait  h  beldic  it  <  .m  be  taken  as  final." 

I  he>.e  authdis  r<iii.ii  ked  that  the  ca>e>  of  supjin-ed  loni^'enital 
tuberculosis  reported  from  time  to  tune  lia\e  been  collected  by 
sewral  writers,  amoni;  them  beini,'  (iartner,  Hauler,  I)'Arrit;o 
and  ("ornet,  a  more  or  le>s  complete  li^t  b<'in,i,'  i,;i\'eii  by  each 
author  ;  but  they  very  justly  point  out  that  many  of  the 
cases  reyarded  as  undoubted  examples  of  con:^enital  tuber- 
culosis ha\c  been  accepted  as  such  on  insufhcient  ,i,'roun(ls. 
For  this  re.ixm  they  submitted  all  the  known  case^  to  a 
ri,[,'orou>  examination,  admittini,'  as  undoubted  onlv  tlio-e  which 
showed  characteristic  anatomical  chanj^'cs  antl  tubercle  bacilli, 
and  in  wliirh  the  le>ion>  \\\ri'  found  within  so  short  a  ]ieriod 
alter  birth  as  to  exclude  the  posMbihty  of  post-natal  infection, 
and  those  in  which  conu'enital  svphilis  could  be  excluded. 

In  ii)04  they  could  only  Imd  five  cases  rtcorded  which 
fultilled  th.ir  reiiuiiviiients,  and  to  these  they  themsel\-es  added 
one  other.  15ut  they  pctinted  out  that  amon,i,'  the  cases,  ;; 
in  number,  which  they  had  to  exclude  as  faihn^  to  satisfy  their 
rii,'.)riius  standard  of  certainty,  were,  \erv  probably,  a  certain 
nh,nl)er  of  instances  of  con^jenital  tuberculosis.  They  also 
found  eij^'ht  cases  of  placental  !  dvrculosis  which  they  admit 
into  this  cattL,'(irv  without  reser\ati(jn,  and  to  these  they  added 
another  of  their  own;  and  they  admitted  twelve  cases  in  which 
tubercle  bacilli  were  pro\ed  to  be  present  in  the  placenta  and 
in  the  f(etus,  but  without  histological  changes. 
^  See  fuutiiotc,  p.  51. 
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AiuxuK  111'  r,,ii.  lu~M>ti^  arrivrd  at  in  flii'^  pajxT  is  \Ur  |,,ll,,\v- 
inK  :  •'  the  ImI  ,1  1,1,, ,1,1  in. IV  (  M„t,iiii  i^Trat  luirnb.i-  u\  iiih.n  !,• 
bacilli  uitl„,ui  ,1,., „::,•..  ,,tlirr  ih,,n  s,„,,|l  a.^L,'lutnMtiu,Ml,,,,„,|„, 
Ihiii^  sell.  lii.Mtilali.,11  >li.,\vs  tlu'sc'  [).i.illi  to  rclaiM  their 
vinil.Ti. c.  I'niin  this  it  ,nav  br  asMiiiicd  that  tlir  h.tal  lissu.'s 
aiv  ivl.itiMJv  miinuii,.  I,,  the  ,i,ti,,ii  u|  the  tiilxnlr  ba.illu-,, 
•.raiifiiit;  Mich  an  iininunity  if  i,  [.nssibl,-  that  tub.nl,.  b,i,  illi 
may  hr  present  in  th,.  hetiis  aii,l  iiew-b(irn  .  liild  uitli,,ut 
excitini^  liist,,|.,Ki<al  ,  han.i^es  ;  and.  d.'V.lopmi,'  s,,ni,.  tini,.  att,r 
birth,niaythenKiveriset...|iara,  t.risti,iub.ivul,,usles|,,„s  \ 
true  latent  tuberculosis  is  th.Teiore  both  p,.ssibl,.  and  probable- 
but  additional  investi^-ations  are  necessary  to  settle  tl.  •  .piestif.n 
"I  tie  tr..,ucncy  of  such  an  .v.nt.  I  h.'  ,,.mnionlv  accepted 
dicta  re,i,'ardinK'  congenital  tuberculosis  are  probably  ,Mreme 
It  IS  not  at  all  unlikely  that  it  is  of  niii,  1,  more  common 
occmviuf   than   is  f,'e:;erally  -  .ipixised." 

In  i()()7  Warthiii  returned  to  the  sub],rt.  li,.  iia,l  ui 
the  m.antime  been  able  to  collect  another  twelve  cases  of 
tuh,iTulosis  of  fhe  pla.  nta  frmn  the  literature.  Ihe  rapidity 
with  which  the  recorded  cases  had  incirased,  together  with  the 
M-all  mii-.b,r  r,f  observers  who  had  recorded  them  Warthin 
held  to  be  in  favour  of  the  view  that  ..m^^.nital  tuberculosis  is 
commoner  than  it  is  usually  believc-d  to  be.  Two  observers 
namely  Schmorl  aiul  (ieipel,  had  actually  found  nine  placentas 
tuberculous  out  of  sixteen  taken  from  tuben-ulous  mothers. 

('(illclllS!,}!!. 

There  seems  n.,  reason  t,,  doubt  that  cases  of  con^-emtal 
tuberculosis  occur.  How  frcp.ent  th.y  are  cannot  be' deter- 
mined witliout  furth.r  investigation;  but  they  are  ,.robablv 
unconunon.  I  he  conclusion.,  which  are  arrived  at  concerning 
th.'  latency  of  tuberculous  infection  in  general  may  perhaps 
modify  our  opinion  coacernin.tr  the  fre.piency  of  conr.nital 
inlection;  and  it  is  possible  that  W.rthin  and  Cowie  may 
be  ri.^ht  when  they  say  that  "  the  conunonly  accepted  dicta 
ret^ardint,'  congenital  tuberculosis  are  probably  e.xtreme  "  On 
the  other  hand  infection  experiments,  s,)  far  as  th..v  „»    .„...„ 
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to  -liow  th.it  tile  pii^cmc  nt  tiih.irlc  h:i<  illi  in  tlic  bodies  of 
very  yoiiii)^  int.int^  is  rare.  In  (ndir  tn  clrar  up  tlif  (pif-tion 
more  investiKatii)n>  of  tlii^  kuid  arc  ncciicd,  i-iMiially  on  tlit; 
bodies  of  rlnldun  '>\  tulitu  iilm.s  p. in  iits. 

rf:ferexces.    iv 

(Chapter  viii) 

Congenilal  Tuherculosis. 

I)  Airier)  tii)on).      CriUraih.  f.  Ha.'itcriol    vol.  XXVlll,  p.  »'Hj. 

.\uch6  and   Chambrclcnt    (i«<»i,       1  H'    l.i    Transmission   i    travors    le 

Placenta  <lu   HaiiUo  do  la  TutKn  iiloso.     Anhiv.  de  Mi'd.  txpe'nm. 

it  d'.\>iiitoiii.  fhithol.  vol.  XI,  p    5JI. 
Banp,  Prof.  H.  (loo.i).     Ik'kaniplunf;  dor  Tiilnrkiiloso  diT  Ilausticrc. 

■jth  [iit-niiil.   I'll, rill    ("Hi;  .  Hi<di(-i^l 
BaumRarten  (1891-2).     Uebcr  cxpiTinic-iUclk'  l.(in^,'onitale  TidK-rkulose. 
(190<<).     Deulsch.  »ied.  W'oihei:    hr.  v. il.  11,  p.   I7.;<j. 

(191 1).     Lchrhuch  der   pathot^f.  .tt    Micro-orf^annmen,    Leipzig. 

Beitzke  doio).      Krp^ebnisse  dcr  l'aiholoi;ie,  vol.  xxiv,  p.  kki. 

Cobbeil    (1907).     Keport    on    Congenital    Tuheiculosis    at    MIythwood 

Farm      Rm-.  Com.  Tub.  Inf.  Ucp.  .\pp.  vol.  iii,  p.  vn 
Du'triih  'OM-M.    I'eber  konpenitale  Tuberkulosc.    Uerl.hlm.  Wochcnschr. 

P    ^77- 
(tatlky  (1907).      Xur  I'ra^'e  dcr  Inlectioiiswej^e  der  Tiiborkulose.      Iiibir- 

citlosii,  vol.  vf .  p.  (37.    Reference  to  Congenital  Tuberculosis,  p.  445. 
Ganphofner.     Oiioi'd   b.    Hnlst:>idc.   i.»o>S, -S'l//^/'.  /"   \^lli  R,  p.  I.oc.  doi. 

lid.  ]'.  0.1..' 
I'.artner    !i.Si»i).     I'eber    die  lubliilikrit    !rr  TuberkiilDNC.     Zeitsch.   f. 

tl\Xli>U',  vol.  .XIII.  p.   lOI. 

(l!»<)0-      Ibid.  vol.  XIII,  pp.   loi-JS"- 

Hanser  (iSoS).     Dndsch.  Arcliiv.  /.  klin.  Mid    vol.  i.xi,  p.  111. 

Koch.  M.  and   Rabinowitsch   (i<)07).     Die  Tuberkulose  der  V'rifel  und 

ihre  Ue/iehun)^  /ur  Sjiugetier  Tiibereidc  se.    V  irchow':^  .4  re  hi  v,  ISrih     1 

ziim  Hand  100,  p.  J46. 
I.ehmann  (iSq^).     Diutich.  mcd.  Wochoi'^chr.  vol.  xi.X,  p.  200. 
Macl.idyen  and  McConkey  (iOo;().     lint.  Med.  Journ.  11,  p.  129. 
Matfucci  (i8S<)).     Tuberknlfise  Infection  der  Hiihner-embryonen.     Cen- 

tralb.  f.  Baktertol.  etc.  vol.  v.  and  many  other  communications  for 

which  see  Koch  and  Rabinowitsch. 
Naegeli  (1900).      Virchow's  Arrlnv,  \n\.  160,  p.  426. 
Xothnagel  (1900).     Spec.  Pathol,  u.  Thtnip.  \()1.  xiv,  2  Abt. 
\o\akand   Ranzel.     Placontar  Tidierknlusc,     Zeit^rh.  f    fiytio'knlogie, 

vol.  LXVll,  p.   7IC). 

Pfander  (1  892).    Bcitr:>g  ziir  Histologie  der  Hiihnertuberkulosc.     Arbeit, 
iiuf  den  Gebiete   der   pathol.  Anat.  und  Baktcriol.  von  Daunigarten, 
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i-iictschcl  (lyoo).      /„/,;/,    /.  K,,iilcih    vol.  i.xx 
Kunge  (190,,).     .;,,/,/,■■    /".  (;v;(„/,v/.  vol.  i.xviii    p    ^^S 
Schmorland(H.ipd(i<,o.,).     Minuh.  mcl.  Wochcuchr.  x.A    ,    „    ,-,76 
S,tz,.ntrey    ,,.,oy).      Die     I.ehrc    von     der     kon^enitalen     TnhcM.e 

iHTlin,    I<)0.>. 

WarH,in  and  Cnvi,  ,  ,..04).    .\  Contribution  to  the  Casui.stn'  of  Placental 
an<l  (  onK.-mtal  Tu'HTCulosis.     Jour,,,  of  Infection,  Diseases    vol    t 
p.  I.(o.  .  . 

Wartlnn  ,,,.0;,  „,,/.  vol.  iv.  p  3,;.  A  Histologic  d  -tndv  :  w,th 
espeaal  Reference  to  the  Nature  of  the  Karl.e.st  Lesions  produced 
l)\- the  .uhercle  Bacillus 

WelxM^rmd  B<,finger  (locM)       Tuh   Arleit.  a.  d.  K,„scyl.  Gcsvn.lhnUanite. 

Westenhoefer  (1003)       DcuUh.  n,rJ.  Wochcmchr.  vol.  xx,x    p    ,-, 
\\<df    (,9,,).      D,c    Kindertuberk.dose    und    ihre    Bei-Miipfun"      ' Rcf 

Wollstein  (1903).     .hclmr.^  of  Pediatrics,  vol.  xxri,  p,   :(j  ,. 
For  other  liiera.'ure  ..ee  list  at  end  of  next  chapter. 
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Invasnm  through  the  Sk,u  ami  Rc.piraton'  and  Alimcntayv 
Mucous  Mcmbnnu's.  The  relative  Number  of  Bacilli  xchich 
^^lithcc  to  lufcct  n,  Inhalation  and  Fccdiu-  E.xpcrimcnts 
lie  Body's  Thee  Lines  of  Defence.  (^)„estion  of  the 
lermcability  ,f  the  Second  Line.  The  Relative  Brequenev 
i.^th  -Ml  the  Various  Portals  Act  as  Transmitters  of 
lubcrele  Bac:  li.  Conclusion  as  to  the  Probable  Portal  of 
tntry  in  T  ariuus  Forms  of  Tiiberclosis. 

The  tt.brrcle  bacilli  which  cause  the  various  kinds  of  tuber- 
culosis must,  if  thtT  enter  the  body  after  birth,  pass  through 
one  or  other  of  its  surfaces.  And  m  this  connection  we  must 
regard  as  surfaces  not  the  skin  only,  or  indeed  principallv,  but 
the  mucous  membnmes  also  whi>  h  line  the  cavities  and  passa^^es 
wluch  cpuummate  freely  with  the  exterior.  Anionic  these  tlie 
mo.t  important  are  tho>e  which  line  llu.  respiratory  passages 
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aiul  tla'  aliment ;iry  canal,  lor  tlifv  arc  UwW  accessible  to 
inicro-or^anisins  which  conn'  from  without.  I'os>iblv  one  ought 
to  include  also  among  tiie  surfaces  liable  to  be  penetrated  by 
ba'teria,  the  surface  of  the  eyeball,  and  the  mucous  membranes 
which  line  the  urinary  and  genital  passages,  though  to  what 
extent  these  are  actually  penet'atcd,  or  indeed  how  far  the 
latter  are  acces:>ible  at  all  to  micro-organisms  coming  from 
without,  -.'.(luld  be  difticult  to  dc  ide.  But  even  if  we  grant 
that  in  all  probability  tubercle  bacilli  may  enter  through  these 
portals  and  set  up  disease,  yet  the  amount  of  tuberculosis 
caused  in  this  way  nui>t  be  insignificant  as  compared  with  that 
caused  by  bacilli  which  enter  through  the  respiratory  or 
alimentary  mucous  membranes  or  through  the  skin,  and  we 
shall  therefore  be  wise  if  we  confine  our  attention  at  present  to 
those  mam  frontiers  of  the  body  which  lie  most  exposed  to  the 
cncmv. 

Invasion  thrnu^h  the  Skin. 

The  skin,  as  the  least  important  of  the  three  main  portals 
of  invasion  I  tubercle  bacilli,  may  be  disposed  of  first.  The 
intact  skin  is,  no  doubt,  capable  of  being  infected  by  micro- 
organisms, but  it  is  through  wounds,  either  trivial  or  severe, 
that  that  infection  takes  place  most  comnionlv.  In  tuber- 
culosis cases  demonstrably  due  to  wound  infection  certainlv 
occur,  but  they  are  comparatively  rare,  and  usuallv  ummiior- 
tant.  Tliey  are  for  the  most  part  confined  to  butchers  and 
patnologists.  It  is  probab' ■  that  the  disease  seldom  spreads 
in  such  cases  to  internal  organs,  though  the  nearest  glands  are 
not  unfrcquently  affected. 

Invasion  of  the  intact  skin  mav  possibly  occur  in 
lupus,  but  it  is  more  likely  that  this  affection  takes  placi— if 
indeed  it  be  due  to  direct  infeetion  -in  consopience  of  in- 
oculation of  small  scratches  or  abrasions.  There  are  not 
wanting  those  -•  ho  maintain  that  lupus  is  not  a  primary 
infection  of  ■  ■  skm  at  all.  It  is  true,  they  say,  that  the 
fact  that  lupus  is  so  often  limited  to  the  skin,  or  onlv 
involves  deeper  structures  bv  direct  extension,  seems  at  first 
sight  to  be  in  favour  of  a  local  origin,  but  it  might  equally 
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well  be  explained  as  an  infect  ion  throufjli  the  biood  stream  by 
a  particular  \ariety  of  bacillus  specially  adapted  to  live  in  the 
skin,  or  on  the  assumption  of  a  peculiar  su-ccptibility  to  tuber- 
culosis in  the  skins  of  certain  indivitluals. 

The  ,L,'reat  majority  of  strains  of  tubercle  bacilli  which,  in 
this  country  at  least,  have  been  i-.olated  from  cases  of  lupus, 
are,  as  a  matter  of  fact,  iieculiar  in  that  their  virulence  for 
various  species  of  animals  is  more  or  less,  and  often  considerably, 
attenuated^;  and  this  peculiarity  may  of  course  be  correlated 
with  others,  such  as  a  special  cai)acity  for  living  in  the  skin. 
But  whether  this  peculiarity  existed  in  the  strains  of  bacilli  at 
the  time  when  they  invaded  the  patient's  skin,  or  was  acquired 
afterwards,  perhaps  as  a  consequence  of  living  in  that  environ- 
ment, is  not  known. 

The  fact  that  tubercle  bacilli  both  of  human  and  bovine  type 
take  part  in  the  causation  of  lupus  is  perhaps  rather  against 
the  view  that  ihe  disease  is  caused  by  a  specially  adapted 
bacillus,  ami  seems  rather  in  favour  of  a  peculiar  weakness 
in  the  skin  of  those  who  suffer  from  lupus.  Moreover,  the  fact 
that  many  of  the  strains  of  tubercle  bacilli  found  in  lupus  seem, 
though  attenuated,  to  belong  to  the  bovine  type  may  be  helcl 
to  be  rather  against  the  view  that  this  disease  is  the  result  of 
direct  infection  of  the  skin  ;  for  bovine  bacilli,  one  would  sup- 
pose, are  more  likely  to  be  --wallowed  th  i  brought  into  direct 
contact  with  the  surface  of  the  body. 

Lupus  is  certainly  sometimes  secondary  to  tuberculous 
disease  elsewhere,  and  occurs  not  rarely  as  an  extension  from 
tuberculous  glands  in  the  neck.  In  such  cases  it  seems  almost 
certain  that  the  bacilli  must  have  entered  through  the  mucous 
membrane  of  the  mouth  or  pharynx.  On  the  other  hand,  in 
the  somewhat  uncommon  co-existence  of  pulmonary  tubercu- 
losis and  lupus  in  the  same  individual,  it  is  by  no  means 
certain  that  the  two  affections  h,a\e  not  resulted  from  inde- 
pendent invasions  of  tubercle  bacilli-. 

■  The  carfful  and  .■xtciiMvi-  work  of  .\.  S  (Irillith  Icivos,  as  ue  ^liall  see 
fiirth.-r  on  (Chap.  x.w).  no  iloubt  uliatcvcr  ahinit  tliis  |.oint. 

'  A  l.athnm  once  communic.ited  a  case  to  the  Cambriilge  ML'.lital  Society 
in  wlucli  a  incdK-al  student  about  to  enter  f.,r  liis  final  examination  and  who 
previously  liad  sutlered  from  pulmonary  tuberculosis,  developed  tuberculous 
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Pdst-iiiortLin  c'xaminati(jns  in  cases  ot  lupus  are  rare, 
lia^twood  and  (.rifiith,  1914  (rase  89,  luc.  cit.  p.  J2),  describe  the 
principal  or^'ans  of  a  ihild  in  whose  case  there  was  a  history 
of  lupus.  Both  bronchial  and  mesenteric  glands  contained 
tubercle  bacilli  and  there  was  miliary  tuberculosis  of  the 
lun.c;.  The  authors  regarded  the  origin  of  the  lesions  which 
.hey  examined  as  probably  respiratory.  It  seems  likely  that 
the  skin  affection  had  a  similar  origin  :  but  no  opinion  was 
expressed  on  this  point. 

I'!vasioii  through  the  Respiratory  and  Alimentary  Mucous 

Monbranes. 


Let  us  turn  now  to  the  mucous  membranes  which  line  the 
respiratory  and  alimentary  tracts,  through  one  or  other  of 
which  the  penetration  of  ♦^he  tuber-^le  bacilli  which  cause  the 
immense  majority  of  cases  of  tuberculosis  undoubtedly  occurs. 

The  (juestion  through  which  of  these  portals  tubercle  bacilli 
most  commonly  enter  the  body  in  numbers  sufficient  to  cause 
serious  disease  is  not  of  academic  interest  only,  but  i>  also  of 
great  practical  importance;  for  on  its  solution  must  depend,  in 
the  main,  the  judgment  arrived  at  is  to  the  relative  importance 
of  contaminated  air  and  contaminated  food,  and  consequently 
the  shaping  of  the  preventive  mea>ures  selected  to  stamp  out 
the  disease.  For  though  the  bacilli  which  enter  the  body 
through  some  part  of  the  alimentary  canal,  (^-cn  if  it  be  the 
intestine,  need  not  necessarily  have  reached  the  body  in  its 
food  (for  air-borne  bacilli  may  become  arrested  in  the  mouth 
or  pharynx  and  subsequently  swallowed),  and  tnough  those 
v/hich  enter  through  the  bronchial  mucous  membrane  need 
not  in  every  case  have  been  carried  there  bv  the  air  (for,  as  we 
sliall  see,  there  is  reason  to  believe  that  infective  material  in 
food  and  drink  may  slip  through  the  glottis  oftener  than  is 
commonly  supposed),  yet  we  shall  probably  not  err  greatly  if 

lesions  in  the  skin  on  various  p.irts  of  the  body,  nanuly  face,  arms  and  lotjs. 
In  this  case  thtrc  may  have  lieen  opportunity  for  direct  infection  of  the  skin 
in  tlie  post-mortem  ro(jm  ;  but  tlie  multiplicity  of  the  cutaneous  lesions  is  .it 
least  suggestive  of  a  central  origin.     (See  also  pp.  616  and  654,  footnote  2.) 
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we  assume   thai,    m   tlu-   ^rtat    majorilv   of  ,  ase^ 
tuberculosis,   air-b,.niL-    banlli    cntcT   tlir.,,-^],    the    inspiratory 
nuir,,us  niembranr  an.!  iMwd-boriie  bacilli  tliroufrh  that  which 
hms  the  aiinifntaiA-  canal. 
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'I  he  Pnrtah  of  Invasion  in  Piihnonary  Tiibcrciilnsis. 
1  he  Uiciiyics  of  von  llchrini::,  and  Cahncttc. 

I'hthiM>,  that  i>  to  sav  tuberculoMs  afhrtuit,'  pruK'ipallv 
tlic  huii^'s,  IS  bv  far  thi"  most  nnp,,rtant  variety  of  tubcrculo^i'^ 
in  man,  acc(,untui,i,'  in  thi^  country  for  74  per  cent,  of  all  the 
deaths  attrdnited  to  the  tubercle  baciUusi.  It  .s  concrnuv 
the  iiHule  ot  infectn.n  in  this  disease  that  the  mo-^t  diverge 
opinions  have  been  held,  and  controversv  has  been  keenest 
Lntil  xho  la>t  lew  years  phthisis  was  beliexvd,  almost  uni- 
versally, to  be  caused  by  tubercle  bacilli  which  entered  with 
the  m>piPcl  air  and  produced  their  lesi.,ns  wherever  thevcame 
to  rest  in  the  lun.^s.  This  xiew  was  maintained  by  Koch  in 
i8cS4,  and  strongly  reaffirmed  by  hi  ,  in  i.)ox.  For  many 
years  it  found  almost  unix-ersal  acceptance..  Keenly  as  the 
rival  schools  of  Cornet  and  Fliij^^e  mi.i^ht  dispute  as  to 
wnether  dry  and  pulverized  sputum,  or  the  fluid  droplets 
Ireshly  expelled  from  the  mouths  of  phthisical  patient-,  played 

dcfuJl  InMl'!^,;'"  *"•""'"'   '■""'•""'   ■">''   '^■■•'"^  '"    •""       l'''th.s.s  as  no«- 

•  ,        ''^™""V''"^''-'''  '"^lu'l.saeut.  n„l,„rvtulK.nul,«,s,  previouslv 

cl.sscl    w,tl,    «..,u.,al    tubercul,,.,..      Tln.s    .......a.rc.nce.    pkhI,.    to     ,nn.       , - 

r-turns  „„„  l,nc  .ah   InUTnafonal  Stafst.cs.  onlv  aitected  ,s,ocasos  in  .„/ 
ar^   he.  tota    ,l...a„.  !r„n,  p„th,-:,s  anu.unt.,.  to  ,„,V,..      Of  .hese,  .0,7,0  we 
returned  as      pnl,„„„,„.v  tuber,  u1,,m./'  ,5,,,.  as  ■•  pl,th,s,s,"  .,0o  as  ■'  acute 
phtlnsN      „r      ,„u„.  pulTHonary  tnberenlos..."  ,,nd  ,su,,  as  ue'have  seen    as 
-acu  e  „„l,ary  tuberculosis."     ,7.,//,  Rep.  He,.  Cn,.  li.  anj  XV.  rgn    p    l"x  ) 
of  t  ,r  •";•'" '^";'"  -'"<='>  ^'-tl>«  front  phth.sis  bear  to  deaths  fron,  all  k.nds 
of  tuberculosis  d.llers  greatly  ,n  <l,fterent  eonntnes.     Thus  ,n  Scotland  they 
form  only  oi.,S  per  cent,  of  the  total,  whde  m  Pruss.a  thev  forn,  .S.-o  per  da t 
Ihe  fo  l<nwn«  h.ures  are  taken  fron,  a  paper  on  the  Tuberculosis  Death   Kate 
tn  Switzerland  by  hchnndt.  in  the  Report  of  the  .o,h  InternaUonal  Tubercu' 
osis  Congress  held  in  Konie  in  U)iz  (p.  430). 
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IX  INTESTINAL   OKIC.I.V    OV    I'lI.Mi  >NAKY    TlBERrULOsIS        I4I 

tlic  luoiv  iiniiortant  part  in  propat^'atinL;  the  disi'a>c,  tlicv  were 
ol  one  acron.l  in  belie\in,L,'  that  the  air  passai,'e>  atfortled  the 
hi,i,'h\vay  nf  entrance.  Sd  universal  at  one  time  was  this  opinion 
tliat  Cornet  spoke  ot  it  as  "  the  cmnnion  possession  ol  all 
j)hy>ician>." 

I>ut  here  anil  there  a  voice  was  rair-ed  in  protest  ;  Chauveau 
indeed,  in  iNoS.  long  befori-  the  disco\ery  of  the  tubercle  bacillus, 
held  that  the  alimentary  canal  ini.uht  be  the  port.d  of  entry  in 
tuberculosis  even  more  fre(piently  than  the  .ur  pa^-a,^'e^  ;  but 
for  a  lont,'  time  no  one  of  importance  seems  to  have  followed 
him.  Wnodhrad,  it  is  true,  drew  attention  in  iSq^  to  the  evi- 
dence of  intestinal  ori.t^'in  in  many  cases  of  pulmonary  tubercu- 
losis, but  this  applied  mainly  to  children'.  But  von  Hehrinj,' was 
thetir>t  who  uncompromisingly  maintained  the  intestinal  origin 
of  pulmonary  tuberculosis  irrcspecti\  t-  of  age  in  his  address  at 
Cass'  I  in  190J.  According  to  him  tubircle  bacilli  received 
in  infancy  may  pas-,  through  the  wall  of  the  intestine  and 
through  the  mesenteric  glands  and  so  reach  the  lungs,  without 
leaving  in  the  abdominal  ca\ity  any  lesion  which  might  >erve 
to  indicate  the  route  by  which  they  hav(.'  passed,  ('alniette 
relates  with  what  disfavour  this  view  was  received  at  the  time, 
and  how,  when  put  forward  again  in  the  following  year  at  Berlin, 
it  was  met  with  vigorous  protests  from  Fraenkel,  Baginsky 
and  oilier  eminent  authorities. 

'  Wn.ulluail  iiplulil  the  vii  u  th.it  ni.iiiy  cnsfs  (if  phthisis  arc  of  alxlomin.il 
onein.  ill-  freely  .idiiiitted  that  inhalation  accounted  for  a  lar:;e  number  of 
cases,  but  as  this  was  not  seriously  disputed  at  the  time  he  devoted  the  (.'leater 
part  of  ,in  address  given  to  the  X.  London  Med,  and  Chirurg.  Society  to  a 
defemr  ..I  the  .lo.trinr  of  infection  throu,i;h  some  part  of  the  alimentary  tract. 
He  pointed  out  the  frecpiency  with  whicli  pulmonary  tuberculosis  seems  to  be 
secondary  to  disea.se  of  some  of  the  i;lands  of  the  neck  or  abdomen,  both  in 
the  hospital  post-mortem  room,  ami  in  the  experimental  laborator\  .  '1 
have  seen,"  he  said,  "  in  case  after  ca.se  in  children,  and  in  aniis.ils  fed  on  tuber- 
culous material,  the  lung  markedly  affected,  but  in  a  large  proportion  (.f  the.se 
cases  it  has  been  possible  to  trace  the  course  of  invasion  back  from  a  c  .iseous 
or  old  calcareous  mesenteric  gland,  through  the  chain  oi  retro-jx;rit.meal 
glands,  up  through  tlie  diaphragm  to  the  posterior-mediasunal  and  bronchuil 
glands,  and  so  to  the  lung.  I  have  seen  this  not  in  a  few  cases  only,  but  in 
doic-ns  of  ^  hildren,  in  a  few  adults,  and  lu  many  animals."  Furthermore 
fr.im  experiments  made  on  pigs,  he  consulered  that  tuberculosis  ni.glit  lollou- 
an  analogous  course  from  the  pharyngeal  tonsil,  through  tlie  ch.un  of  cervical  to 
tlie  bronchial  glands  and  so  to  the  lungs.     Lancet,  1894,  n    p.  957. 
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N\\irlluk,.^  tln>  Nifw  gained  ground  in  Franc.-,  wlu're 
\allci'  oi  Alf.»rt  supported  it,  t(,ll,,\ving  the  fraditi„ns  not  only 
ot  (hainvau,  l)ut  ul  .\n,ar(l,  \u>  own  nnrncdiatr  nia.tcr,  who 
1m(I  Inn-  bclorc  .'onvin.X'd  luni>clt  tliat  tlie  normal  mtr.tinal 
.nuro.,1  IS  prn.'tral.l..  bv  bartnia  ;  and  In-  o.ndudrd  Ironi  his 
own  nive>tigation>  that  ni,^'r>t.on  ,,1  dnst  or  food  inkrtod  with 
tuber.!,,  ba.  111.  i.  the  ,jui.k.>t  and  siuc-t  nu1h<)d  ol  ,.ulni.,narv 
iufecti..n. 

Calnuttr,   m    i.,o3,   >tr.int^lv  supportcl   th,,   theory  ol    the 
mtestuial    origni    ..1    phtli....,    thou,^!,    lu-  did   n.,t    agree   uith 
r.ehnng  m  thinking  that  mlection  ..ccurs  <•  innDiiIy  m  mtanrv 
On  the  r.,ntrary,  he  believed   that   the   Ivniphatu'  glands  are 
in..re  permeable  m  the  adult  than  m  th..  rhild,  and  cnse.juently 
that   infective  germs  iiuiy  pass  thr.nigh  them,  from  the  intes- 
tun-  t..  the  lungs  by  way  of  the  thoracic  duct,  more  readilv 
i''  llH'  former  than  in  the  latteri.     Calmette's  views  were  based 
on  hi.  .,wn  experimental  investigations  and  <,n   those  of  his 
pupnls.     He  came  to  the  conclusion  that  the  air  passages  of^er 
an  cttoctive  res.stan.-e  t,.  the  entrv  .>f  bact.Tia  into  the  lungs 
and   that   of  all   the  method,  of  c.immun.catmg  the  dis^.ase' 
infection  by  the  digestue  tract  is  at  once  the  most  efficacious' 
and  the  one  in  closest  ac.ord  with  the  conditions  of  natural 
mfeciion.     He  even  went  s.,  far  as  t<.  declare  that  the  immense 
maj.Tity  of  cases  of  pulm.)narv  tubercul..M>  in  man  are  cauM.l 
by  the  ingestion,  and  not  by  the  inhalali.m  ..f  tubercle  bacilli^ 
I  his    astoni.hing    generalization    wa.    supported    by    ^u' 
Wilham  Whitla  and  Pn,fe>sor  Svmmers  of  Pn-lfast   (i,^.,S)  on 
the    grounds    of    their    own    experimental    researches;     and 
Dr  Theodore  W  illiam^  (ujoyj  and,  m.,re  recently,  Sir  Thoma. 
CMiver  (191.')  h.ve  accepted  this  view,      lait  the  majority  of 
observers  havt^  not  been  converted,  and  many  have  adversely 
criticized    Calmette's   conclusions,   and    have '  been    unable   to 
confirm  lus  observations. 

Von   Hehring's   theory  contains  three   proposition.:     hist 
that  infection  ocurs  comm.jniy  in  infancy;    second    that   it 
is  caused  by  bacilli  which  are  ingested;    and  third,  that  the 
bacilh  themselves  cine  fn,m  cow's  nulk.     This  last  proposition 

'  •■'""•  ^''"'-  "^"5.  P-  "l^-  ^  U,,,/.  ;,.  uiy. 
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lon-tT  tinable,  sincf  rcrtnt  di^covi'iit-s  liavo  clearly 
l)ii>\c(l  thai  boviiiL'  tubtrck'  l)a(  illi  aif  accountable  for  only  a 
Mnall  part  of  the  total  of  liuinan  tubi'rculo>i-^.  The  hr^t  ^eenls 
uiilikr|\-  to  bi'  true  ot  the  i,'reat  inajoiity  ot  ca^-s,  though,  as 
we  have  tried  to  sliow  in  an  earlier  chapter,  latency  probably 
plav>  a  greater  part  in  the  etiolo_;y  of  tul)erculosis  than  was  at 
one  tune  >upi>ost(l.  It  i->  tlu-  >ec(uul  proposition  that  more 
particularly  c(jnci>rii-.  u^  now,  anil  in  respect  of  this  Cahnette's 
vie\\>  are  in  agreement  with  tho>e  ot  Behring. 

t  almette's  conclu-ions  were  i^ed  uj)on  the  experimental 
mtection  of  goats  and  cittlr  earned  cut  b_\  hini^-eii  and  duerm, 
and  on  the  investigations  ol  In-,  pupils,  van  Steenberghe  and 
dry-e/,  concerning  the  orii^in  of  pulmonary  anthracosis. 

llie  infection  experiment-,  were  few  in  number,  ami  the 
rcMilts  did  nut  differ,  as  a  rule.  Iron;  tho-,  of  other  observers. 
l-Vedmg  with  tuben-le  !>acilli  resulted  in  almost  all  his  cases  in 
intestinal  or  niei-enteric  tuberculosis,  and  lung  disease,  when  it 
occurred  at  all,  was  in  .iIuK^-t  all  cases  secondary  and  of  no 
gii'at  severitv. 

Calmette  liimM'll  admit-  that  wiieii  youiii^  g<'ats  were 
experinuntally  ••dected  with  tuberculosis  by  allowing  them 
to  feed,  in  the  natural  way,  from  mothers  into  whose  udders 
tubercle  bacilli  had  been  introduced  artificially,  lesions  always 
appeared  first  in  the  mesenteric  glands'. 

Even  with  adult  goats,  when  fed  naturally,  no  tuberculosis 
of  any  kind  was  induced  though  eiKjrinous  (jua  titles  of  bo\ me 
tubercle  bacilli  were  administered  between  ces  of  bread-. 
It  seem-  that  it  was  only  when  the  bacilli  were  introduced  by 
means  of  m  ces(jpliagtal  tube  that  any  tuberculosis  of  the  lungs 
without  obvious  involvement  of  the  mesenteric  glands  occurred^. 

'   .-hill.  J'Uil.  1905,  p.  (107. 

-  JbiJ.  p.  612.  20  grammes  of  fresh  IxiLilli  frum  ulv(jenno-l)n-th  cultures 
were  administered  to  four  animals  ! 

'  Calmette  tells  us  that  he  used  the  oesophageal  tube  in  his  leeding  experi- 
ments on  cattle,  because  he  f.inid  ,1  ditfuull  to  infect  them  when  they  were 
allowed  to  swallow  the  bacilli  in  the  natural  way.  Under  the  latter  cond'itions. 
he  says,  the  bacilli  find  their  way  into  the  rumen  where  the  conditions  are 
unfavourable  to  them  :  but  if  introduced  bv  a  tube,  the  end  of  which  stops 
.short  of  the  rumen,  the  hquid  in  which  they  are  suspended  escapes  the  first 
and  second  stomachs  and  falls  directly  into  the  third  and   thence  into   H,,- 
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Ill  "lu-  ,;;wal.  Ii<i\\i\(  r.  <\\v  |iiilniMn,ii  \-  di-^iM-c  was  scVltc  : 
and  -incc;  tlir  r.\i)ri  inn  iit  oil  tliN  .numal  h  luN  iikut  -iii)p(irt 
til  (  .ilm.ttr'^  \i,u>  til, 111  ,in\-  (.1  tin-  otlin-,  it  (Iimiao  I(,  !),■ 
Ill' nil"!!.,!    Ill  driail.      rill.  aiiiiiKil   ua>   an    atlult,    two    v.ai-, 

I'lil.        l!    W.i-,    led   with   l),,\liic    tuluTclf   liacill,    1)V  Illcail-  nl    the 

(esoplia-cal  tul)r  mi  tai  li  >>l  lour  -uch-mw  -lay-,  H'(x-i\-ini< 
each  tiiiir  30111^.  nl  livsh  tuljdrlc  (iiliui,  liiiciv  di\i<K(l  and 
<nspfnclrd  III  10  ,  ,,-.  ol  watvr.  Wluii  the  animal  \\a^  kiJK-d 
tlmv  iiiontii-.  la:rr  thr  Imi^^  wnv  I.. mid  to  hv  MUd  with 
tnbercks  111  all  -ta,L;r-,  ol  <\-o!iiiioii,  atul  tlurr  wnc  cnorinou-. 
cavitifs  :  on  tlu'  otlur  hand  thr  nu-nit  tic  inlands  wr  if  n.irinal 
in  >\/.v  and  showed  no  ol)\ mu^  lr>ioii:.  thou,L;h  n^- myopic 
section^  lewalrd   -mall   tiibenlc-  with  calcareous  ciutre-,'. 

Ill  re  then  wa>  a  case  ol  se\eie  pulmonary  di>ea>e  lollowim,' 
an  e\]niimental  hrdm;;  with  tubercle  bacilli,  and  one  without 
obvious  di>ea>e  m  the  iium  iiteric  -lands,  h  is  by  no  means 
certain,  however,  that  the  pulmonar\  disease  in  tlii->  ^',,at  wa> 
caused  by  bacilli  absorbed  Irom  the  intestine.  Apart  Iroin  the 
possibility  that  it  niav  lia\e  been  due  to  an  independent  and 
antecedent  inledion  -a  jjo-sibility  which  must  alwav>  be 
considered  in  micIi  cases- there  is  the  chance  that  it  was 
caused  by  bacilli  aspirated  into  the  traclu'a. 

Ihat  such  asjiiiatioii  is  by  n,,  means  an  improbable  accident 
in  leedin^'  experiments  the  writer  is  hrmly  convinced  Ironi 
evidence  which  will  presently  be  adiluced-.  .Moreovt'r,  the  use 
ol  the  (tsopha.!<eal  lube  tloes  not  a\oid  this  danger,  but  rather 
perhaps,  as  iJeit/.kc  has  su.,,'gi'sted,  aggravates  it.  From  his 
own,  possibly  clumsy,  atteiiipis  to  Iced  guinea-pigs  and  rabbits 
by  means  ol  such  a  tube,  tlie  writer  is  not  inclined  to  regard  it 
as  a  satr.lactorv  means  ol  insuring  that  the  infective  material 
goes  exactly  where  one  intends  it  to  gir'. 

Iniirth  shun. nil.  Mel  .ulyr.m,  ^^]u,  lia-,  tr-,t,  ,1  this  assumption  fxperimcntdlly 
;^.i>s  Ihat  It  IS  eatuvh  ,u..iucu>.  W  li./n  c.,1  .uiv.l  li,|ui,ls  wore  administered 
liy  liim  in  this  inann,  i  and  t!;e  animals  killed  immediately  after  he  f^enerally 
h.iin.l  that  n.,t  a  .In,,,  .,1  li,|,nd  had  reached  the  fourth  stomach.  (See 
.Mct.id\ean.  A.r.  r/,'.   [.(lo.   p.  _•).(,) 

'  '  '■  '•''■  I'    ''1 .1  -  See  p.  I. .5. 

'  llie  pnnupal  trouble  m  the  author's  experience  with  the  guinea-pi!,'  was 
r.uui-it.ition  while  the  tube  was  in  the  stomach,  .uid  when  the  niechanisni 
ol   the  ,'.;lottis   was  pi-lj.iljly   bcinL;  mterfci'    I  with. 
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Sir    fiilm   M(l'';i(lycan  has  (nti   i/cd  tin-  work  vwv  M\crcly 
(loc.  iit.  p,  _'4(i|.      RtkTiiivL;  to  tlm-r  txiMTiiiicnt-;  in  uliicli  souk- 
tuhcn  uliisis  of  the  hiiiL,'  resulted  to,L;ether  with  Usions  in  the 
iiieMntenc    Inland-,    he   >ays,    (almetle    "  imi^t     lia\e   entirely 
nu-iiiKler>too(l  the  po-ition  of  those  who  in.iintain  that  inhal- 
ation i>  the  eoniinone-l  method  of  natural  inleetion  in  human 
and    boNiiie    tuhen  iilo-i-,    and    ha\e    thoui;ht    it    luee^sary    to 
pro\t  .  what  no  one  iia^  ever  denied,  \  1/.  that  an  animal  mfcetrd 
with  tulnn  ulosi>  by  mue-tion  may,  when  it  i-^  killed  or  when 
11  die-,  he  toimd  to  h.ive  intra-tlioracic  lesions."     This  indeed 
'~  all  th.it  (  .ilmette's  experiment-  pid\'e.     No  one  doubt-  but 
til, It     lubereulous    inle(  tion    1-    -oiiietimes    caused    by    bacilli 
whieh  ha\-t'  bei^n  -wallowed,  but  that  phthisis,  or  tuberculosis 
which  1-    niainlv  pulmonary,  can   be  caused   in    thi<   way    his 
experiments,    with    the    exception    of    that     made    on    i,'oat 
10,    already    rekrred    to,    afford    no    semblance    of    e\itlence. 
McFadvean   -urn-   up   hi-    critici-m    a-    follow-:     "  ivexiewmj; 
the    whole    of    thesi'    experiments    by    Calniette    and    (iiu'rin. 
one   cannot    fail  to  be   struck   with  their  absolute  inetliciency 
to  in-o\e,  or  even  make  probable,  the  jioint  whicli  the  author- 
are  -eekini;  to  e-tablish.      In  reality  ihe  experiments  were  too 
lew  111  number  to  justify  any  very  sweeping  conclusions,  but 
■o  t,ir  as  they  i,;o  they  indicate  that  the  usual  result  of  infec- 
tion by  ini,'estion  is  Ww  development  of  a  tuberculosis  which 
l>iunarily  involves  the  mesenteric  ,!„'lands.      It  is  true  that  some 
of  them   showicl   that  when   animals  are  infected  by  causin/,; 
then,  to  swallow  doses  of  bacilli,  which   must   be  considered 
enormous  as    compared    with    those    that    are    commonly    in 
operation  in  natural   circumstances,  the  disease  may  become 
rapidly  generalized,   with  the   result   that    tubercle   bacilli,  or 
e\en  dcfmite  tuberculous  lesions  may  be  found  in  the  Iun"s 
or  thoracic  glands  within  a  few  weeks  after  the  act  of  infec- 
tion.    I5ut  that  falls  far  short  of  proof  that  a  tuberculosis  with 
Well   defined    macroscopic   lesions  confined  to  the  thorax  can 
be  -et  up  by  introducing  tubercle  bacilli  into  tlu;  alimentary 
canal." 

Experiments  desii^iicd  to  slioh'  the  Cliajuuis  of  Aeeess  to  the 
Limits.    E\t>eri))ieiital  Aiit/ifnrii^is.    Part  of  ("almette's  cr-Ke  vn-- 
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a^  uv  hav..  .ai.l,  h.-iMrl  on  tlio  .•xp.,,,,,,,,,,,!  prn,l,„i,nn  ,,f 
p.«.n,n.at,..„  ,„  ,|„.  h,n:>  ,„  „„>„,,-,.„.  ulurh  had  l,.vn  k-d 
'''"'  ""■"■-'■  '"'-  •"•'!  llii^  .HUM  n..u  !„■  c.nsKloml  The 
mv.Miuati.ai~  uviv  ,niul,,.t,d  un,l,a  (  ahi.rtir',  .lii.>ti,,„  hv 
van  M.T„hr..,lir  ami  (.rv-v  at  lall..,  ati.l  th.vliav,-  1,...,.  „■- 
l"''";'  ^^"''  ■'lnin>t  „|,.nt„al  n^ilt.  hv  Si.  William  Whitla 
and  1  lolcs^or  Symiiui-  in  l;.lla-t. 

ilusr  ,,h.uvci>,  ul.,,,  th.v  HitnKlu.vd  Chin.se  ink  int., 
tlH'  --^t...na.  h>  nl  adi.It  ^uim,,-,,,^'.  bv  nuan.  ..f  th.  a.nnha  .fal 
tubr.  Iniin.l,  a  hu- hour.  lat,r.  that  tlK.h„„.u.n  i.„n„.nU'<l 
while  thr  nu-.,„i,,i,-  i,-lan,N  ivniainrd  Inv  In,,,,'  ,,,rh,,n' 
.Nonr  Mt  thr  ,.h..,vci>  Inund  la^.nirnt  m  thr  lu.ii;.  nl  VMun^. 
Kumra-pi^.  ulu,  h  ha<l  lu,  „  hd  with  thr  ink  :  hut  with  ,.  ■  ,rd 
'>'  '1'^'  "K.M.ntn,,-  ,lancK  ,,1  aniniaN  ol  thi-  a,,  tin  .Milts 
(l.H.ml,  lor  whilr  van  St.mh,  ,  h.  and  (uvm,  to,  ad  tli.^v 
Kkinds  pi,„„.nt.d,  W  Intla  and  MiniiKTs  say  that  th.y  remained 
tiec  linin  caihiin, 

,:^'"'"'  "V'^'  "'-'■■^•'■•■>  f-und  It  easy  to  ,  au~.  pulmon,  ry 
^'ntlnarn.is  by  rau>in,  the  animaU  to  breathe  air  ,  dened  with 
-ut  In.n.a-mokm,  lamp.  unle.~tlu.do.ewa.exc.-MVe:  and 
t  '.■v  all  l,.nnd  that  pulmonary  anthracuMs  did  not  oe,  nr  mul.  . 
the>e  .  nru.n>tana>  ,1  the  u.opha.^m^  was  previonsK  h^.i-ured 
Mom  the-e  experiment.  ,t  wa.  coneluded  that  anthraeo.,. 
nt  the  luni,'.  is  the  reM.lt  ol  s:,alloK'i„g  partules  of  carbon  and 
.>  no.  eaused  by  part.ele>  suspended  m  the  a,r  hndm,  tluir 
way  />v  iii/ui/iilini,  into  these  or:   iii-. 

Tin.  eoneh.Mon  i.  dnvrtly  opp,,.;,l  to  that  rea.lu  I  m  his 
well  known  researches  by  j,  Arnold  in  i^N^,  an.!,  Mnre  the 
^'PIHaranee  ol  the  work  of  the  lalle  and  Belfast  schools  many 
K--.l)~ener>  iiave  re-iineM„ated  the  stibject  ..xperim^ntallv 
and  have  beet,  unable  to  ,et  rvMilts  Mmtlar  to  tho...  claimed 
bv.  almette  and  hi.  follower.  I-.ke  manv  others,  the  present 
^^■'■'t«-'-  made  caretul  expermien,.  m  order  to  satisfy  his  own 
runosuy  and  he  lo.md  that  1.  wa.  ..nt.rely  „„ahle  t- .  produce 
any  p„menta,„.n,  either  of  hm,.  or  myenteric  dan.l.  by 
^vd.n,^  wall  Indian  or  Clnne.e  mk.  or  wath  soot,  th,  ,,  h  mnrh 
ar^er  quant mes  wete  u.ed  than  tho.e  employed  •,  Lillc  „■ 
Belfast,   and    the  pigment    wa.   adm.nt.tered,    not    once   only 
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l)u(    iii.iin    tiiiu-.   ,111(1   ill    -Mine   cases  daily  tor  one  en    imm 

Soimtimi-.,  iiultid.  the  wntri  I  .uikI,  hi  the  older  aiiiiiial>, 
some  amount  of  pigmental i<iii  of  lii:i^'-  :  bin  ]u-  was  careful  to 
examine  a  larf,'e  nurnhi  r  of  niiitinl  .iiiiiii.il-  (a  pucautinn  whicli 
s(K'ni>  to  lia\u  bci  11  (iinittiil  In'  r.iliiulte  and  the  Mtliers,  for 
till  ■  make  no  nitntinn  <,i  iti.  aiul  In-  tnund  just  as  much  pifj- 
mentation  in  them,  and  just  as  ofttn.  as  in  those  aniiiial- 
whirh  had  been  fed  with  carbon. 

[\n>  t' en  was  the  (■:i~>-  witli  adult  mimi'a  i)i.i;>  \n\,\  in 
Cambridf;e.  Some  ,1111^11111  m|  pulini'ii.irv  pi^iiuiiiati'iii  was 
the  rule.  In  youn.!.;  aiiiiii.ils  |)it;ini  iit  ua--  not  >tin,  wliether 
they  had  Ixcn  fed  with  carbon  ui  not.  It  \' a^  clear  that 
some  anioiiiii  f\  pi^nu  iitatioii  of  lungs  was  to  be  reckoned 
with  ii  ilic  oKitr  town-bred  animals,  and  the  autlmr  remem- 
bered tint  he  was  acrustometi  to  ser  a  considerable  amount 
of  I  arhoiii/ itiMii  m  thr  luii.  of  adu.l  ,L;uinea-pif.;s  when  he 
wa-  workuij  in  >liettield.  It  wa^  tlurelorc  decidnl  to  repeat 
till  i\}Mri!nci;  -  with  ii>untrybred  animals;  and  when  this 
ua^  (Iniir  no  puliiiKiiary  j)i,i,'nu-ntation  wa-  sei'ii  in  any  d 
the  animals,  ulntlur  tluy  Ind  b.iii  made  in  -w.dlow  tl, 
ink  i>i    n"t. 

Now  i.illi  Ilk  M..  liicld,  i~  ,1  i.inul.ictiiriiu  town,  and  so 
i-  P>eltast,  aiii:  il  'iic  tind  noi  iiiiire<|iifntlv,  >ome  pij^'mcnt  in 
till  lun;;s  of  nori  ml  guinea-pi.qs  in  Cimbridge,  ^ha'l  we  not 
llnd  It  also  in  those  of  Lille  and  P)ellast  ?  Yet,  a-^  already 
poiiiird  Mit,  the  obscr'  "rs  whose  work  we  are  considering.:  make 
no  iiimtiMn  if  what  llie\  found  111  control  ,iiiin,il>,  indeed 
they  do  not  ~rini  to  ha\'e  thought  it  necessaiy  to  e.xamiin- 
contiMl-,.  It  :-  therefore  conceiva'  le  that  t!ie  anthracusi- 
wh..  li  iliev  >  \v  in  L.'unu'a-pi,L;>  which  had  >wallowcd  Chinese 
r  k  w.i-  IK  it  him;  more  than  the  pi.i^Mnentation  natural  in 
■  ..innals  -^liiiii  luid  li\ed  for  some  time  in  ,1  Mnok\  town. 
This  explmatioii  is  111  harmony  with  the  fact  that  Calmette's 
pupiU  CMiild  produce  no  pigmentation  in  the  lungs  of  voun',' 
aiiim.ils  but  .nlv  in  adults.  Indeed  it  seem<  incredible  that  the 
"ebony-like  bhi'  kncss  "  of  the  lungs  described  by  Whitla  and 
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Symmers  (wulil  Ii.im-  n^uliii!.  ,1-  iIha-  IhIha, d,  m  .1  icw  Iimuis 
li'im  ,1  -iii:;lc  l(((lin::  uilli  (  Inih  ~i  ink,  iinlr->  indrrd  lii,  \  li.id 
["■und   llic  ink  iiitn  tin-  .mii.i.il-.'  Iiuil;-..  |im,  nuiiIw  ,iiit  In  .1,  ,  ,~i- 

I-   Ihr   li^nlt    wt   ,1   ,  111, .nil     JiKii  c—    Id  l)c  Illc,l>UIl(l  111  VtMl-  l.lllli  I 

ill. in  li'iiirs  ? 

•'Ill  .xpiricnrc.  ^cMTal  tiiiu-s  R-jH'at.d,  nniir.—id  ili,> 
inc-nii  wiitci  \crv  iinnli.  <  ininra-pii,'^  uric  made  to  ~\\,dl(j\v 
si'\tr,il  (  n!)ii  (cninni  tiiN  n|  .m  ciniiUMiii  n|  (icniiand  Indian 
ink,  llic  ini.MuH'  wa-  l.ko  k  a-  pitrli  ;  yr\ .  uli,  n  the  animal-, 
wiiv   kilird   a    leu    liMiii-^   lalii,   tlir   laittaU  111  the  nir-,nli-iy 

-tdud  ,,iit    ,  |rail\-  ,1>    UnlA-wllltr    llllt-,  lAldcIltlv   tllird   With   tllO 

'■"■•"■'  :  ■tiid  110  |..i((  ].tilil.  poitidi  I.I  ink  cdiild  !).•  drin  trd 
in  llir  (  iivlf  by  inuriiMdpu  <  xannnatinn,  --d  1  (.inpli  tc  h.id  ht'en 
the  -fparatidii  rttrrti-d  111  the  pmccsr,  ul    ab.-^ni  |)t  i.m    ihu.  cit. 

(ainuttc,  in  Mipportiii,L;  In-  caM',  dtiiird  that  and)nrno 
l)art(ria  (an  iradilv  cntrr  tlir  Iuiil;-  with  the  air  -^trcani  duini,' 
tM  thr  (•ll(Tti\a'  liltciinL;  articn  dt  the  na-al  and  buccal  niucdiis 
nu'iiibrants.  lint  thnr  i>  abundant  c\  idcncc  tn  pi(i\r  that 
-ucli  tiltration  i>  w-rv  lar  tidin  be'in,i,'  cninplctc  rvcii  in  -iich 
iKi-i-brfatliei-s  as  ,L;iiinca-pi,L;s  and  rabbit--  Ih,'  author  has 
been  litr  siiiiR'  years  iiuotiu.ilin-  tlu- cc.nt.nt  nt  bac  tcn.i,  it  anv, 
in  the  orj^'ans  (it  normal  ammaU.  In  this  n->j).(  t,  In  iind~,  the 
lunijs  present  a  marked  contrast  to  otlur  uri^an>  in  that  they 
in\ariai)ly  yuld  copious  cultiiro  of  ba(  teria,  includiiiL;  moulds, 
-tre])tothrices,  spored)earin,u'  bacilli,  sarcinie  and  cocci.  \'.\;\\ 
the  iiiai>;inal  portions  of  these  oigaiH  (in  the  ,L;uinea-pii;  and 
rabbit)  reveal  the  presence  ot  these  niicro-oryanisins.  On  the 
other  hand,  the  other  L;reat  ort;ans,  as  well  as  the  hint's  ,,(  /■„■/„/ 
,;4uinea-pii;s,  are  either  I'litirely  steril'j  or  yield,  ,it  iiiu^t,  an 
occasional,  and  possibly  accidental,  colony. 

That  these  bacteria  really  ^'it  into  the  lun,cs  with  the 
inspired  air  there  can  be  no  doubt.  It  proof  were  needed  it 
Is  alforded  by  e.xjieriments  with  H.  priHiii^insiis.  This  inicro- 
ori;,inism  is  not  found  in  norni.d  iun;;s.  nor  in  the  air  under 
ordinary  circumstances;  but  if  e\er  s,,  ^ni.dl  a  (juantitv  be 
,t;ently  sprayed  into  the  air  by  an  "  atomiser  "  and  .miinea- 
pigs  be  allowed  to  breathe  this  air,  the  baciHi  penetrate  to  t\v.'. 
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li\-  killing  llnin  and  iii.ikmi;  >  uliun  -  li^m  the  iiiari;ins  (il  tli.-r 
orj,'an>.  In  -ih  li  iiiliim-.  ili.  (  h.n.ii  Ii-h-ik  -i.ilnmuax  inl 
(■(ilunii-  in\  .iiKililv  .ipiMMi,  (Aril  1I1..11-I1  the  .iiimi.il^  lia\r 
I'K.iiliiil  tlinr  la-l  williiii  li\i'  iinniiti  ~  n|  tlir  1  niiimcm.  hk  nt 
of  exposure  to  tin  nilr( '.d  ,itiii"~|,lirir,  or  cviii  win  11  thr 
II -(i|)1i;il;iis  has  Ir(  II  iin\inu-lv  lii^.iiihcd  (/m  .  ( //,  |).  3^^i. 

"similar  r(-^n!t<  lia\r  httii  nhtanicil  i)\'  iiiaiu'  iihsciAiTs : 
iiiiiit()\  cr,  xAcril  III  till  111,  iiicliKliiiL:  lMii(lla\",  li,i\c  |iri  xliu  id 
1ii:^i:miii,i||(,ii  III  t  li.  Inn---  t)\-  can-iiij;  .iiiiiuaU  tn  hn  allr  ,1  v,„,t- 
lai|.  11  atiiiM-jilurc.  \n  priKliKr  this  rc-ult.  iin  (ImuI)!,  tin-  air 
h.i-  III  hr  (lcn-<'l\'  I  (lilt ainmatril  Willi  -iiKikc  .  and  even  tlun  t!ic 
di-ti  il>iitinii  III  |.iL;in('nt.  ,i~  ]).iinlrd  ^.iit  1)\-  (  aliin  tit  ,  1-  dillcicnt 
lii'iii  that  ~(in  ill  iKirinal  case-,  dl  aiithrai(.-.i-.,  (  )|  cdur-c  it 
1-  '  I  h(  tunc  tactdr  is  so  dillcicnl.  in  mk  !i  fXiHTiiiU'iits  what 
tunc  Is  tlurc  tor  Itiicocytcs  to  ik'ar  awav  the  jiiunu  nt  and  stove 
It  in  tiic  iritcisiicc,  (if  tile  ti~-ii(s  and  in  tlic  IvMiph  j^hinds;- 
Ihc  iii;;iii(nt,  as  1^  onlv  natiUcd,  is  mo-tlv  ni  the  ,ur  Cflls.  ,iiid 
not  I'Korpi. rated  will;  their  walls  :  hut  the  point  is  that  u  is  m 
the  hini;-,  that  is  to  s.iv  it  has  p,isse(^l  the  alle_L;ed  harrier  ol  the 
nasal  and  hiK  lal  iiiuioiis  meinhraiie. 

(  alniette's  pupils,  as  we  ha\c  seen.  Wen-  eiitirelv  iinahle  to 
liKiduic  piilnionarv  j>i,L;nientation  h\-  inhalation  in  an  animal 
wln-e  .esophaL,'Us  had  heen  h.yatiired,  and  thev  (  oiicluded  that 
sn(  h  imlmonarv  anthracosis  as  they  were  ahle  to  cause  by  this 
nuaii-  111  animals  who  had  not  been  suhjecteil  to  this  operation 
was  (  ,iu-ed  hv  p.utick's  o|  >o(it  which  were  swallowed.  liut 
one  would  lia\e  t!ioiii,dit  that  the  failure  to  produce  puhnonarv 
piL;m(  ntation  bv  inhal.ition  111  a  ,i^'uin('a-pi,t,' with  the  (fSoiihai^Us 
li:;atiired  would  hax'e  been  interpreted  otherwise  by  anyone 
who  was  familiar  with  the  e.\cessi\e  salivation  and  conse(]iient 
re~piiatory  distps.  wliiili  is  caused  by  this  ojieration.  The 
air  pas-ayes  indeeci  become  so  chok(  d  with  Huid  that  respira- 
tion becomi's  very  difficult.  Under  these  circumstances,  as  we 
have  seen,  it  is  true  tliat  II.  />rinli!^i,isus  may  f;et  into  the 
lun-s,  and  >,,.  presumably,  may  hue  particles  of  carbon  also, 
but    it    takes   \ery   few   bacilli   to  yield  a  culture,  whereas  it 
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til. It  tlir  carhun  which  niters  in  --ucli 
'■Nliriinunt-  i>  not  -ullHunt  to  hv  s,,.n.  thnu,i,'li  /;.  pn>,/i-iosiis 
undii-  -iiiiilar  rinuinstanccs  can  readily  he  (ItiiKiiistnilfd. 

luhiiluti'Oi  and  l-\cdiii<^  I-^xpcri incuts  uitli .'!.  /uhcrciilosis.  The 
fu-lali:c  Xiiinl'-r  of  Bcuilli  ;.•'  'ch  suffice  to  Inject  />v  each  "f  these 
methods.  Cainuttc,  and  ValkV  also,  maintain  that  in,!,'.-,ti(.n  is 
the  easiest  wav  to  produce  nulmnnary  infection  in  animals. 
Almost  all  other  oh<er\er<  wlio  have  mve-ti-aled  the  .lucMion 
experimentally  hold  tliat  it  is  the  most  ditlicult.  The  writer, 
jud^in;;  from  exjierience  ^'ained  when  working'  for  the  Koyal 
<"ommi>>ion,  cannot  iinder>tand  liow  an\  one  can  hold  the  former 
oi.iriion.  In  some  experiments  of  his  made  snbse(piently, 
KUinea-piirs  were  fed  with  tubercle  bacilli  while  others  were 
infeeted  bv  inhalation,  and  the  animals  were  kilh'd  in  series 
after  increasing'  inter\als  of  time,  ard  the  march  of  the  bacilli 
and  lesions  followed.  In  those  animals  whi<  h  were  fed  the 
earliest  lesions  ww  found  in  the  cervical  -lands,  and  the 
Inn.trs  became  affected  onlv  when  the  disease  Ix'canie  com- 
pletely f,'eneralizedi.  On  the  other  liand,  when  the  guinea-pit,'s 
were  infected  by  inhalation-,  lesions  api)eared  in  the  hint,'-  hrst, 
lon«  before  thev  were  seen  anywhere  elst^,  tlu'  mesenteric  and 
ileo-colic  glands  nex-er  became  affected,  and  the  cervical-  only 
at  a  comparatively  late  sta^'.^,  when  the  di<ea-e  had  reached 
the  sjilcen. 

-Many  observers  ha\-e  made  careful  experiments  with 
meaMired  doses  of  bacilli  in  order  to  as  -ertain  whether  it  is  easier 
to  n^fect  by  inhalation  or  in^e-tion.  All.  without  exception,  from 
Mu,i,'.t,'c  (h.wnaards.  li.ive  found  that  it  requires  much  lart^'er 
dose,  to  ,nfe<t  when  the  bacilli  are  swallowed  than  wlien  they 
are  inhaled.  Thu>  (iebhardt,  iSqo,  working  with  diluted 
>putum,  found  that  ,Soo  bacilli  sufticed  to  infect  -uinea-pi-s 
wlien  adnnnistered  with  the  inhaled  air,  wlnle  io',ooo,..o,j  or 
20,000,000  failed  to  do  so  when  swallowed 

I'revss,  iN^r,  wlio  worked  in  a  similar  manner,  was  able  to 
infect  t,aiinea-pi-s  by  inhalation  w-'M  ^o  bacilli.  Kossel,  Weber 
and  HeiKs,   i(,05,  workin-  f,)r  the  Ciesundheitsamt  in'i'.erlin. 

'  Jou,„.  of  Pathol.  an,l  Bad.  vol.  xiv,   i.)oo.  see  Tal,le  IX    p    (,,,0 
*  Ibid.  £ee  Table  VII,  p.  yy,. 
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Pulnioi'.ary  Tuberculosis  produced  by  Inhalation. 

1,1111^-  jiiii   l.r..ii<lii,ii  (ji.iuil-  ol  a  ^uiiki  [M^  killed   :>•  d.iy>  ,ifur  iiili.ilii 
liilicrclc  liaciUi  ((iiiinea-iiiy  Xu.    4C1,  /,),.   ,//.  p.   si^'i). 


ft  I 
h  1 


I  1 


IN 


KKI.ATIVE  NTMBHR  OF  B.\(  II.I.I   KF.nriRI.D  TO  INFFCT 


131 


tniinil  til, it  1  ing.  would  inlfct  caixcs  by  inhiilation  while  nxio 
tinit-  tin-  (Inxf  !^i\fn  bv  ktclini,'  produced  little  iiunx'  tliaii 
iniiiiinal  Ic^imi^'.  More  i\'i\'ntl\',  Weber  and  Titze,  i<)in,  lune 
-iiMwn  that  ,1  re(juire>  at  lea-t  m  mi^.  of  bacilli  to  intect  a  call 


bv 


dmi. 


ile  ,,',,,  iiiL,'.  will  infect  by  inhalation.    Keichcnbach, 


i()OQ.  lound  that  he  could  infect  Lfoats  with  ,,',,,  m.i,'.  by  mhala- 
tion,  while  500  tinu'>  this  amount  by  insertion  only  produced 
minimal  loion^.  Findel,  iqoj,  lia->  been  able  to  intect  dogs  by 
inhalation  with  doses  down  to  0-14  niL,'.,  while  feeding  with 
doses  uji  to  () ;  nig.  produced  no  elfect  whate\er.  In  numerous 
and  verv  careful  experiments  with  guinea-pigs  he  found  that 
()2  bacilli  would  certainly  infect  by  inhalation,  20  sufficing 
in  some  cases,  and  in  very  yoiini,'  animals  even  5  bacilli, 
while  on  the  other  hand,  doses  up  to  jo.ooo  giwn  by  feeding 
tailed  to  infect.  Findel's  results  with  guinea-pigs  have  been 
controlled  and  confirmed  by  Pfeiffer  .ind  FriedlxTghe ;  and 
Laliert  has  shown  that  it  recpiires  comparatively  large  doses 
of  tubercle  bacilli  to  infect  these  animals  by  feeding.  With- 
out wishing  to  insist  on  the  strict  accuracy  of  tl  e  numbers 
(jtioted  above,  which  from  the  necessity  of  the  case  must  be 
e-ti!nate>  oiilv,  it  is  abundantly  clear  th.it  inhalation  is  a  much 
more  certain  mi'thod  of  infection  than  ingestion,  in  a  number  of 
animal  species  including  the  ox,  goat,  dog  and  guinea-pig,  and 
it  ])rr-iiiiiablv  is  so  in  man  also.  We  must  therefori'  hold  that 
Calmette  and  his  followers  have  failed  to  make  out  their  case. 
The  old  theorv  of  the  origin  of  phthisis  then  would  seem  to  be 
un-hakeii,  and  indeed  to  ha\e  emerged  greatly  supported  by 
re^iilt>  obtained  experimentallv  in  conseciuence  of  the  attacks 
which  in  recmit  years  have  been  made  ui)on  it. 


I'lif  'I'lucc  Liiu's  (if  Defence  of  the  Anhiuil  Binly. 

It  will  W  admitted,  probably  by  everybody,  that  the 
interior  parts  of  the  body  (and  in  this  ex])n'ssion  one  does  not 
include  the  lining  of  the  hollow  \'istera  which  communicate 
freelv  with  the  exterior,  but  all  li\ing  tissues  other  than  the 
skin  and  mucous  membianes)  arc  guarded  against  invasion  by 

'  Tub.  Aiheit.  a.  d.   i-m-trl.  GesumiluitiUinte.    Heft  3.   p.  20  (calf  i.S)  and 
p.  40.      Conip.iri'  .ilsi)  c.tU  i.).  p.  21,. 
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bacteria  by  ni.Mn.  ol  Ivinpl.atio  .^lamls  and  nfluT  aqi;retxatinn. 
ot  Ivniplmui  tissue,     l■\,l\n^un|i  I'n.f.  A.lain,'  one  inav'ic.Mrd 
tin-  Ivnipl,.,!.!  tissue  as  arranged  in  tw,.  line.  „f  defence-   tli 
'■ne  Mt.iated   at   .!,.■  f,,.nt,  .0  tn  .p.ak,   tliat    >s   I.,  sav  in   tin 
■nurous  inenit.rane  itself,  einse  to  the  frontua-  to  h.-  <1.  tended  • 
'"»•  tl...  otlKr  at  a  t,Teater  distance,  a,-,v,-ated  n,t,.     ro„p.  of 
gland,,  -arh  --..up  receiving  tlu-  Ivinpi,  Iron,  a  de.init.  terntorv 
lliere  1^  doubtlos  al>o  a  third  hnr  of  dHence  <-      :,tntc,i  by 
t  u-  phagocytic  leucocyt..,  of  ,1,,  ui.„\  and  the   u.lothehnn^ 
01  Certain  ol  tin-  capillaries. 

It  i^.no.loiiM.not  vrryea.y  to  .rhou-tl„.  lymphoid  ti.Mir 
;•  '!"•  hrst  line  perform.  (1,.  function  of  arresting  bacteria 
tl-a.  penetrate  the  >i,rlac.  near  uhi,-h  u  is  situated,  fu,  ,t  ,s 
no  spread  out  a>  a  continuous  layer,  but  scattered  .n  Pcyer's 
patches,  agminated  folluks  an.l  .1,,.  Ukr.  It  ,.  difficult:  for 
exampl..,  to  understand  what  good  th.  tonsil  an  exert  ^n  this 
direction;  jud,gmg  from  .  hnical  experience  alone  it  ^vnu\d  .een 
'ather  U>  be  a  source  of  weakness  than  of  protc-ction.  Fo-Mbly 
that  IS  because  it  possesses  th..  defects  of  it^  merits  ;  and  b.^uv^ 
a  defcauier  is  the  mere  liabl..  ,0  be  injured;  just  as  a  policeman 
!>   .nore    hable    to    ha^•e    hi.    Iu.hI    broken    th    a    an   ordinaiT 

nn  tlH.  other  hand  o,..  may  ob-ery.  that  the  lymphoid 
tissue  <,f  what  w.  luu-e  called  the  hr.f  Ime  ,s  decc-loped  in  pro- 
P-tion  to  the  local  need  for  defence;  for  e.xam  >le,  m 'th. 
bronchia  m.icous  membrane,  which,  as  we  ha^■e  seen,  is  indeed 
|-on.tantK-  exposed  to  bacteria,  though  to  a   far  lesser  extent 

than  tha    of  tlK.  ahmentary  canal.  It  .  far  le..  af.u,Kiant  than 
in  tile  intestine. 

l^ut.  be  the  function  of  the  lymphoi,!  tis.ues  oi  the  mucous 
membranes  what  it  may,  theiv  can  be  no  donb-  that  these 
.after  offer  a  considerable,  though  not  an  absolute,  barrier  n, 
the  penetration  of  bacteria.  If  cwidence  of  this  were  need;,! 
It  would  be  found  in  the  fact  that  injury  to  the  mucou.-  mem- 
branes enormr,nsly  increases  the  number  of  fxactena  to  hr  found 
.n  the  blood  and  interior  tissues  of  the  body.  \n  c.xampl-  of 
tli.^  IS  afforded  by  the  gnm.e  badly  infested  with  intestinal 

'   IruicipU,  of  I'e  iu.l.:.^y,   ,„oS,  j,,   2,,,. 
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wdrni-',  1>"  til'  VduiT-;  nitibit  \\liM~f  intotuir  i-  (lania,i;t<l  h\- 
foccidia,  and  by  I  inib-  who'-r  ^t(l^la(il^  aiv  nifcsttd  bv  in  nia- 
todo?.  In  a.'  IIkm'  casus  tlic  author  lias  tound  nuiiiciou- 
inti-tinal  bactiria  in  the  blood  and  internal  ti-suos,  in  irarkcd 
contra-t  to  tlu'  -tt'ri-  'v.  or  apiimxiniatc  stiTiiitv.  ol  thi  tissues 
cf  normal  animal-. 

One  need  not  insist  on  tbr  protictuc  nature  ot  the  Ivmphatir 
,-,'iands.  That  one  ot  their  prineijnil  funetinns  is  to  arre-t  and 
destroy  niirro-orj,'anisms  carried  to  them  in  the  lymph,  probably 
no  one  \v  lid  deny.  'Die  only  (|uestion  is  to  what  extint  tliev 
succeed  in  '-arrvin,!,'  out  tiiis  function  completeiv 

■///(  Poutra'^ility  of  the  I-i^st  Line  of  Drfmcc.  It  is  probable 
that  bacteri:.  in  smtill  numbers  ari'  constantly  inyadin;,'  the 
lymph  throut,'h  the  mucous  surfaces.  The  writir  in  an  experi- 
mental in\esti,L,'ation  of  the  (juestion  whether  bacteria  are  pre- 
sent in  the  tissues  and  fluids  of  the  normal  Hying  body,  which 
has  been  already  alluded  to.  found  bacteria  almost  constantly 
present  in  mesenteric  i,dands  and  br.)ncliial  glands,  and  m 
the  latter  situation  in  annuals  whicli  had  inhaled  />.  frodiiiiosus 
that  micro-organism  w,i>  found.  These  re-ults  are  in  harmony, 
as  We  shall  see,  with  tho-r  of  Ra\eni'l.  and  also  of  A.  S.  (irittith. 
who.  iKuinu  ted  dogs  witii  /.'.  tithrrcnlosis.  found  these  organisms 
111  the  mesenteric  glands.  The  amount  of  jH-netration  in  perfect 
health  is  probably  small,  r.rittith,  in  the  experiments  alluded 
to,  found  the  tubercle  bacilli  in  ;lu'  inc-enteric  glands  of  only 
half  the  dogs  which  had  been  fed  with  them,  though  they 
were  soutjht  for  by  the  extremely  delicate  method  of  guinea- 
pig  inocidation.  On  tlu-  other  hand,  as  we  ha\e  seen  in  the 
case  of  the  grou-e.  etc.,  if  flu-  mucous  membrane  be  injured 
the  number  of  ba(  teri;  which  enter  the  body  is  greatly 
inert  a>ed. 

77'c  Pcncirahility  ,,/  th'-  Second  Line  of  D  fence.  Wb.ile  there 
can  be  little  d  iibt  that  tubercle  bacilli  and  other  bacteria  do 
to  some  extent  and  in  small  numbers,  eyen  under  normal 
conditions,  penetrate  the  mucous  membranes  and  reach  the 
nearest   lymjihatic  glands,   it   seems   probable  that    the  latter 

'■   The  Gr.iuse  in  Health  mi,/  !>f,,ii.e.  ion.  Smith.  I':|iUt  a  Co.     The  I'lnal 
Report  of  the  Committee  of  Iii,|uirv  on  C.rc.use  Pisease,  see  p    2S9. 
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I'Tiii.  a-  h>]vj.  .1^  tlifv  arc  tlirm>tl\r>  intac  t,     n  almost  in-uprr- 
ahlc  harrier  to  the  lurthn  prn-ic..-,  ,,|  tlir  ha(  t.ria. 

XcNirthtlrv^  opiiiiiiii  nil  tills  [Kiint  lia-  hecn  miK  1,  .h\i(lf(l, 
-unie  lM,l(hn-,  witli  Xncanl  and  liis  |nll,,\,,i  s.  tliat  the  hU>ud 
and  internal  .irirans  normally  contain  hacteria,  especiallv  after 
-I  in.al  iieh  111  fat,  others  maintaining,',  with  Xeis^er,  that  the 
hlood  and  tissues  are  normally  sterile.  In  Canada  hoid, 
woikin.t,'  in  tlie  school  of  i'rotess.a  Adami,  supports  Ndcard's 
I'osition,  while  in  Camhrid^e  the  writer,  who  has  investii^ated 
tile  (piestion  independi'iitlv,  inclines  rather  to  the  side  of 
Xcisscr,  though  he  does  not  deny  the  I'/asional  penetration 
of  microbes. 

Nocnl',  views  ■<(hmii  to  li.i\e  t)ci  n  li.isfd  l.irKcIv  on  some  experiments 
cnrricd  out  umUr  l,i.  ,lirrai,.M  l.y  I'.ircluT  and  Di^souItpv  in  iS,,,.  These 
cxirnmonts  seem  to  us  verv  iins.itisfattotv  at  the  present  (l,i\ ',  vet  at  one  time 
tluv  u.Tc  uirlelv  accepted,  and  they  have  liad  consideral)le  etfect  upon  opii„on 
in  the  past.  Xocard  tells  us  how  h"  came  to  susj.ei  t  tlie  entry  of  bacteria 
into  tlie  blood  <lurin«  diyesti.Mi.  He  w.is  in  the  hal>it  of  using  as  a  culture 
mednin.  hcr^e  mtiiiii  wluch  was  not  sul>jected  to  any  sterili/in;,'  process, 
sii.dly  tlii>  ,  :  .v,-,i  quite  satisfactory,  but  on  one  occa.sion  a  whole  batch  of 
tubes  was  found  to  l)e  contamin;itc(l.  On  imiuirv  li<-  lound  tliat  the  animal 
lia<l  Ixen  bled  soon  after  feeding  .uid  he  set  I'orciier  and  Desoubrev  to  work 
to  set  if  the  bacteria  in  the  blood  of  anim.ds  were  increased  after  a  meal.  These 
observers,  as  is  too  common,  seem  to  h.ive  found  just  what  they  were  led  to 
■  inn,  ip.ite.        .\l    the    )iiesent   li.iy,    when    so    much    horse    serum    is    .ised    lor 

'  Porcher  and  l>csoul,rcy  (i,s.,i,  .\...  i)  onimum.  ated  thiir  exprnments 
—twenty  in  number— to  the  SocietO  de  Hiologic.  Ch\-le  was  taken  from  dogs 
killed,  some  fasting,  others  .ifter  a  meal,  and  several  drops  were  sown  on 
gelatin  plates.  Colonies  .ippearcd  in  all  cases  when  the  thvle  was  taken  after 
a  meal  of  milk  or  f.it.  The  authors  add  that  in  several  of  their  earlier  'xpen- 
ments  they  sowed  the  bloo<l  from  tlie  juTtal  vein,  .md  were  .ible  to  dc:ii.. nitrate 
the  presence  of  microbes  there  also. 

In  ,1  Liter  communication  (iX,,,,  Xo.  2)  thev  describe  Imw  thcv  made 
>  ullures  from  the  b!oo,l  of  dogs,  both  fasting  and  after  a  meal,  .md  were  l, ireful 
to  compare  those  from  the  right  an.i  left  sides  of  the  licirt  with  one  another. 
that  IS  to  say.  cultures  from  the  blood  before  an.l  .after  it  had  been  subjected 
to  the  filtering  action  of  the  lungs,  Thev  rei>orted  hfteen  experiments. 
Colonies  were  commonlv  obtained,  often  in  l.irge  numbers.  Thev  were 
rel.itiv  ly  few  in  tlie  ciiltures  ni.i.le  fiom  the  blood  ,,f  fasting  dogs,  and  they 
were  almost  constantly  more  mimer  .11s  in  those  made  from  the  blood  of  the 
right  side  than  in  those  made  fr.mi  tliat  of  the  left  side  of  the  heart.  The 
work,  however,  is  vitiated  by  their  me'hod  of  m.iking  the  cultures.  The 
plates  do  not  seem  to  h.ave  been  sown  directlv  with  tlie  blood,  but  the  latter 
was  first  incubated  in  broth,  and  the  plates  sown  from  these  young  lluid  cultures, 
thus  gratuit(.i.  '>  .1,  .uing  the  door  to  f .  rors  caused  by  chance  contaminations. 


I\ 


1'!  !OU    \l;ll  1  IN    "I    I.VMi'll  \TI(     (,I  .\Mi>  liV   l;\i   II  KIA 


155 


f 

I 


tlier.ijHiitic  imriiiHis,  .ind  (xinTuntc  conscniucntly  has  enormously  increased. 
It  IS  liiirilly  necessary  t"  |>'iiMt  nnt  that  scrum  properly  taken  is  almost  in- 
variably sterile,  (jr,  at  most,  contains  only  an  occasional  sir.iy  iiiu  i  ilic 

Tlic  Miintical  Srhonl  has.  in  tlio  main,  followed  N'oc.iid, 
thoui^'li  rccfutlv  it>  \ii\vs  haw  been  cxpri'sscd  with  K'liat 
iiiodiration.  The  hi^toi v  ot  the  Canadian  ohstTvations  bfarint< 
on  tin-  i|Uistion  an-  brictlv  as  tollo\v>  :  Adaini,  ni  iSi)4  3, 
when  111'  was  investigatint;  the  "  I'uton  disraso  "  ut  rattle-  in  a 
district  of  Xova  Scotia  of  that  nanif.  lound  littk-  coccoid  bodii's 
in  till'  liwrs  of  diseased  animals.  Hk  >.■  bodies  were  thoutjht 
to  he  cithfi  diplococci.  or  bacilli  which  stained  mainly  at  the 
\>i<]r-.  N(.t  lonj,'  afterwards  Xicholls,  alM)  of  the  Montreal 
School,  fcim.d  similar  bodies  in  human  livers,  both  in  cases  of 
cirrhosis  ami  afterwards  ui  tliose  who  h.id  died  of  othei'  <  .lUses. 
These  f,Mamiies  lie  tcxjk  to  be  /<.  ccli,  and  from  his  observations 
he  concluded  that  bacteria  are  constantly  passim,'  into  the 
bodv  tissues  throu^di  its  various  epithelial  surfaces.  This 
opinion  was  cautiously  endorsed  by  Adami  in  his  Principles  "f 
Palhiiln^W  where,  referrinf;  to  the  resistance  offered  by  the 
bodv  to  the  entrance  of  bacteria  into  its  tissues,  he  says: 
It  is  wrong  to  ima^Ljine,  as  is  too  often  tau.i,dit,  that  \\\c 
hindrance  to  the  entrance  of  bacteria  into  the  tissues  is,  under 
all  circumstances,  complete  in  the  healthy  indi\idua!.  .1  icr- 
tiiiii  number  of  microhca  is  aliLiiv^  i^nini'ii^  aJ»iiss;oii — nay,  is 
beinj,'  actively  introduced  bv  the  cells  of  the  ori,'anism*.  /'/'/ 
Uihlcr  such  circumsfimccs  tlicv  do  uof  cause  infection.  In  hcaltli 
they  tend  to  tie  destroyed  very  soon  after  t/ieir  reccftion.  The 
e\'idenie  that  this  is  the  case  is  now  o\-er\\helmin,!-;.  It  is 
true  of  the  lower  respiratory  tract....  It  is  true  also  u\  *he 
intestines"  (loc.  cit.  p.  290). 

The  ]iosition  taken  up  by  the  Montreal  School  is  based 
partly  also  on  the  researches  of  Ford  on  the  bacterioloijy  of 
normal  tissues.  Ford  obtained  cultures  of  various  micro-ort^an- 
isnis  by  planting,'  portions  of  the  organs  of  animals,  taken  with  all 
possible  precautions,  into  solid  nutrient  jelly  and  incubating  for 
a  considerable  time.    He  explained  the  failure  of  other  observers 

'  KtfvrrinE;  t<.  the  leucocytes  which  .ire  s.iiil  to  he  "  constantly  p.issmj^  out 
between  the  epithelial  cells  to  gain  the  surface,"  some  of  which  are  said  to  "find 
I  heir  way  back"  after  hnvint;  acted  as  "scavengers  am!  cleansers"  {l"c  at.  p.  2>*9) 
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to  (ihtam  simil.ir  cmiI.ii.,  ,,t  h.i,  tni.i  m  iinnn.il  ii,-iir.  ,.n  ili,- 
f^n.iind  til, It  ilirv  h.id  M.l  iiKiih.itr.i  tlair  ciiltuir  inh,-,  l.-n;; 
I'rtMii:;!,.  I^.iriiin-  In  ilii,  u,,rk,  Ail.iiiu  says.  "  I'ni.r^  ciiltiires 
prn\-,  ,1  tliat  nwi  ;.,  \nv  ,  mt  <■!  ttir  hwi,  and  kidiicv-^  n|  iliose 
aniin.iU  ..vi.ld  ,iiliiin-.  ..t  \,iii..ii-~  l.uin-,  ,,1  patliu-niic  and 
iinn-pailh.-,  Ill,-  iui.imI),  ,,  Ml.  h  a>  .nr  |.,i.!nd  m  t!ir  int.stiiial 
'■"""'■i''^-  111'-  mt.i.-tinv  |H,int  i,  that  tlic  -i,,\\t|,  ,,|  ihcso 
tnrni^  1-  [H-.uliailv  >1  iw.  l-uvi\.  in  ^.'ii.ial,  ol.laiiud  n(,  :^iu\\  tli 
uitlim  tliivcdavs,  but.  kf-innL,'  (Iin,  ultiin-)  toiMVcr.d  d.iv-,  lie 
ol't.nnrd  p.iMlivv  ivMilt-.  I'^idcntlv  (i)  tl,r  iM.tcn,,  aiv  .it- 
tniiKitrd  m,  ili.it  thin  -iMuth  i~  Icrhlc.  ,ind  (Jl  II  i-aiiv^tcd  initil 
thf  Iki.  tcncid.il  ^ul.M.ino  -  nj  th,.  ,,i-;in-  lia\r  In.  ciiu-  iii.it.' 

A  tru  liii,  ^  lurtlin  ..n,  attrr  .dlndm,^'  t..  -miir  ,'\(MTinh-nt- 
hv  Win,, /,k,  he  add-.  "  ilii-.r  (ihMTv.itmiwtli,  n  1  nivcrMn.lu- 
siwly  that  t)a<lriia  aiv  (nnMantly  I'litcnii-  tiir  (M-aniMu" 
(At.  (//.  p.  j<,_M.  |;„i  1,,.  .,„,.  ,,„  ,,,  ^,,^.  ,1,,,  ,1,^.  i,„^.,.j,, 
aiv  \, TV  rapidlv  ivniMwd  Immii  the  l)l..nd  and  di-tiowd  liv  tlir 
cndutlulKil  .c'll-wln,  h  lui.  lii,-  hi.,,,,!  w^mU,  mmv  op.n.dlv  ot 
thr  liver,  kidnrv-  and  -pkcii.  ^o  tli.it  '■  ,.////,•  //,<•  tissiifs  nj  the 
healthy  hody  die  imt  luiessan'ly  Jiec  /),»u  iiiiei-o-t,i-i;i,nisms  thev 
are  po/entially  stefile  "  (p.  _'()_}). 

I  111'  itii'scnt  writiT,  tnundini,'  his  npinioiis  ,,ii  hi-nwn  hitlurto 
iini,nhlidicd  cxptiinunt-.  ,ii:ivi's  in  tlir  main  with  Adanu  that 
thr  ti»ius  of  the  healthv  hndv  „iv  Mih^anti.dlv  Mrrilc,  Mimu-1i 
in  the  prixhii  tii.n  ,,l  thi>  ivmiIi  he  i-  iiulined  t..  attribute  iikmc 
importance  t,  iu  b.irrier  ottered  ],,  -die  Ivmphatie  -kind--  ani'. 
relatively  ie—  to  the  baeteru  ul.d  ,'etioii  ot  tin-  other  ti-^-^ue-. 

111-  .,un  .  N,,cTm-cnt,il   riMilt-  ,liii,  tr,|   (r,,,,,   tli.,-L'  ,,f   |-,,|.l     f,„-   j,,.   i,,,,,,.! 
tlMt  tl,e  .  Mluires  fn„n  the  l.lnn,l  and  pniic ,,,.,!  Mr^ans  (lunijs  eNccpteiil  r..m,.ined 
as  a  rule  stenli-  tlii.UKh  kept  under  careful  nliservation  and  incu')..ted  l.,r  nmre 
than  a  week.    In  a  certaui  percenl,,aeo(  the  tubes  one  nr  nioreeohmie- „pp,.  ucd 
though  wlitthcr  these  were  due  to  l)acteri,i  whieh  «ere  present  ui  tl,,-  tisMU  s 
durins;  life,  or  were  caused  \>y  aeeidentai  lonl.oiiin    tiun  ,le   mii;  th,   ^e,e-^.,rv 
rn.inipul,ili,ins.  could  not  he  ascertaincl  with  ,.-.  ,,,nitv.     It  i>  at'lci-t  pr,,hil,U, 
th.it  s,,n)e  were  of  this  latter  k.n,l,   since   wiih   ,,11   p,,s.,l,l,.   pn-  aiitmn-    u   i- 
Hnp,,ssil)le  to  be  sure  that  everv  chaii,  ,_■  of  c,,ntanun,,ti,,i,  is  absolutely  e-.clude,l 
Init  at  the  .same  time  the  uriter  was  inclined  t,,  Ix'lieve   that   s,,„u-  of  theni 
were  produced  by  baeteri.i  actually  in  tlie  tissues  ,h,rin-  lil,-.     It  „  not  p,„sil,|,. 
t..  ^;,,  fully  int-  the  reasons  ff,r  thi,  c,,nclu-i,,n    hrr.   .    it    n,,i,|    m,||,cc   t,,  si'v 
(1)  that   tiu.  uurea-e  of  vkiII  an.l   r,,p„l,tv  aniii  red  as   the   r,  suit   of  i-xpen 
cnce  ,a,d   pr.ictue,   as   u.ll   ,,-    ,!„.   ,„|,,p,„,„   „f  f^esh  precautions  which   took 
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pliicc  from  time  tn  tinii-.  dnl  littif  or  notliinK  to  iliininiih  thr  frcc|urmy  with 
wlurli  tlicsc  (itt.isional  inlonjis  m  ciirri'd  :  {i)  tli.ii  the  lolnnit's  wcrt-  loniiiiiiu-r 
in  cultnri's  niailf  from  tlie  liver  tti.in  in  thoM'  niadf  from  the  spleen,  .iltliouf-li 
there  was  just  as  much  risk  of  ait  jdint.il  contamination  in  dealing  with  the 
latter  us  witl  the  former:  (U  tlu'  l>,ii  terui  whicli  i<rc\v  on  the  cultures  sown 
from  the  organs  did  not  torresiKjiid  willi  those  found  on  agar  plates  exj>osed  to 
the  air  during  the  exix-riments ;  in  particular,  segmented  bacilli,  somewh.it 
resembling  ll.  diphlhcriir,  wire  rrl.Ttivdv  1  .imiimn  m  1  uliures  from  the  organs 
but  were  hardly  ever  seen  ..n  tin   .lu  |.l  it,>       Ami  l.i-.tlv  (  1)  colonies  occurred 

from  time  to  time  on  M I  iidluns,  the  blood  being  taken  dimtU    Iimhi   (In- 

heart  by  means  of  ,1  -.trnli-  |ii|iiltc,  .1  method  which  -.hiuild  l.r  lui  tmiu 
almost  all    risk   of  aicidrnt.il    i    iiil.in:inatinn 

ll    ll.li   .lllClllv    iirtil    nuiltlDllril    th.lt    riiltl\-,itlMn>    lldin    tllr 

liini,'^  cit  \-,iriiiiH  aiumiils,  t\rii  Ikuii  tin  in;irj,'inal  portions  of 
the  lobes,  always  ,L;,ivr  (iil(Jiiit-  ot  a  Lime  varii'ty  of  niirro- 
orRaiiiNins,  iiuhuliiio,  m  tlir  iMsc  of  the  Liuiiif.i-pit,'  -.uil  i,.!'hit 
at  k-ast,  numld-,  strrptotlinccs,  --pDrc-bcariii:^'  barilli  and  cocci 
The  rontra>t  Ixtwct'ii  the  t  iiiti\a>io!is  lioin  these  and  other 
nii;an-  was  absolute.  The  former  alwa\'s  showed  numerous 
colonic-,  the  l.iticr  -cldom  showed  any.  (  ulti\-ations  from  the 
nie-entenc  and  bronchial  ^dands  nearly  .dways  vitdded  colonies. 
In  the  case  ol  the  former  -iiore-bearniL;  bacilli  were  prepon- 
dei.iiH  and  olome-  of  III  n— pore-bearm:;  intestinal  bacteria 
Were  rarely  seen  ;  a  l.ict  which  affords  stronij  c\-i(lence  c/t  the 
bacii-ricidal  power  of  these  idand-. 

1-rom  thc-e  ixperinient-,  the  writer  was  led  to  conclude 
that  the  tissue-  and  llnid.-  .,f  the  body  (Imif^s  e.xcepted)  are 
almost  entireK  tree  from  li\in,t,'  bacteria,  ;ind  that  the  lymphatic 
Kland-,  the  body's  second  line  of  defence,  as  Adami  aptly  calls 
them,  ojtir  an  exceedinoly  etiicient  (thouj^di  not  an  absolutely 
perfect)  barrier  to  the  passage  of  niicro-orf^anisms,  and  that  the 
number  that  jxis-  them  depends  lai>;ely  on  the  number  brous^dit 
to  tluni,  that  is  to  say,  on  the  condition  of  the  first  line  of 
defence  at  the  epithelial  surfaces. 

The  licarini^  of  the  preceding  Coiuiiisioiis  on  (he  Possihilifv  of 
Dttecting  by  Anatomical  Evidence  the  Portals  if  Entry  of  Tnhercle 
Bacilli.  The  liearin;,'  of  these  conclusions  on  the  question  by 
what  means  we  can  detect  the  portal  of  entry  of  the  tubercle 
bacilli  which  have  set  up  tuberculosis  will  be  e\ident.  For,  if 
the  lymph  glands  a.e  such  etiicient  filters  as  we  have  seen  reason 
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tip  IhIkat,  it  -i(  111-  pi..li,il)|(  th.it  ih(  \-  will  -tldom,  it  , ai  r.  1.  t  .1 
tubcrck'  b.u  illii-  fliiMii-h  ih,  11  hh  -in  -,  uiilmut  itt.iiiiiii.L;  in  tlim 
substance  a  nunilni  i>[  ..tliii~  -iilli.  imt  In  ( ,iiisf  (ii^ra-r  tin  i.' 
■tin!  pKMliirc  iibvious  If-mii,  ujn,  ||  will  scrvi^  tn  m.iik  tin'  jmiIi 
.iliui-  will,  li  the  iiivad.i^  |u  lutiatt-d  iiitn  th,  liody,  and  to 
l'"!"'  '"•!"■  I" 'lid  tlipui-li  wlu',  h  tlu'vcnt  ■,!,■,!  In  nthi  i"  w^id- 
It  seem-  pin|)al)lr  tlial  iIki-,'  b.h  illi  wlmli  L;,t  llmniLdi  ili.' 
harrier  air  nnly  stia\'  nuinbrrs  i>t  ,1  (  icwd,  llif  uic.it  iiia|i>iilv 
•  •I  will,  h  inn, nil  i)iliiiid  in  tlic  uLiml.  N.iw  tlir  ul  iiid-  lia\i 
iin  d.Hiiii,  urcit.r  |M,w.i-  111  dr-tiiiSiiiL;  bai  tma  than  ntlii  1 
orf4.in-.  \i-\  It  -Mciii-  alnin-t  n  rtain  lliat  tliiii  [mwi  1  nl  dr.il- 
ing  with  tub.  11  Ir  b,ii  i!li,  .i>  iiiiniiaicd  with  that  lit  1  it  her  ii>siH'^, 
can  -caui  Iv  '  -u  uii.it  that  th.\'  th(iii-.r!\i-^  can  escape 
di-ia-c  wIkii  Milhi  Hilt  b.ii  illi  arc  bmuulit  tn  tlicin  Im-  ~.::i\\r 
III  the  latter  til  uet  thnui-h  lluir  nie-lie-.  and  e.iii-e  di-ea-i  m 
tin  Lniu'-  iir  cl-e\\hcre.  liiii-,  it  --ceni-  pmbablc,  th.il,  wh.U- 
<\er  hali)ien-  at  tl  •  tll-t  lllli'  nl  delelK  c,  t  lli)c|.  iili  i|i-  dl-ease 
1-  alninst  always  i'c\cl(i|icd  at  the  -e.  miuI,  in  the  -land-  which 
unard  the  jMirtal  nl  ciiti\-,  bclmc  it  a|i|)c,ii^  in  part-  n|  the  bnd\- 

nil   till     llllther  -ide  nl   !  hn-c  dclclicc-. 

/:  \[H-ri mental  Invcstinution  „j  the  nucstujii  of  the  Pcnncahditv 
"/  l.y»i/^/iiiti\f,ldiuls  /'\'  Tiil'Ciilc  Inhi/li.  ll,i\  in.u  nnw  cnn-^idi-icd 
the  (iiH-tinn  nl  the  pcriiica bilit \-  nl  the  iiniiiial  Ivinph  ul.md- 
by  bacteria  in  general,  ,iiid  di-cn— cd  the  beaiin-  nl  the  ,  nm  hi- 
-inii^  arri\-cil  at  nii  the  .jue^tinn  n|  their  )iinliabl.>  |iernicabiiit\- 
by  tubercle  i),icilli  n.  jurticiiiar.  let  u-  turn  tn  the  inii-ideiatmn 
nl  expennicnt-  dc-luncd  1  \pie  — Iv  tn  tc-t  till-  innle  limited 
a-pcct    nl    tlie   matter. 

I  he  permeability  nl  lu'  dthy  mesenteric  t;laiuis  by  tubercle 
baeilh  w,i>  mvcsti,i,'ated  b\-  Schlnssm.inn  ,ind  I'hvuel,  wlm 
injected  tubercl,-  l)acilh  dircitly  mtn  the  -mmacli^  nl  \-niim; 
rainoa-piL;-  thmuuli  au  mci-mn  m  the  abdnminal  w.dl,  ,ind, 
havin-  killed  the  animal-  -i\  Imur-  l.iUr.  deir.nn-tiMted  tlu' 
pre-ence  nl  tiibi'icle  bacilli  m  the  hmi;s  bv  mjectin,!,'  eullmo  nt 
these  or^^aiis  into  nther  u"iiiea-piL;-.  The  nperati\-e  interler- 
enro  was  severe  v.nd  it  -eein-  pn>-ible  that  the  bacilli  may  lia\e 
been  rei,'urgitated  mtn  the  nininh  with  -nme  nl  the  nther 
cnnti'nt>  n[  the  -tnmaeh,  and  lia\e  becnme  a-piratcd  intn  the 
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air  passages,  for  n  li.i-  !■• .  11  observed  that  rej^urgit.ition  i>  \,iv 
easily  proNokcd  111  tlusf  aiiim.il>. 

K.ivenrl  and  KlkIijI,  ujv^,  niadL-  hiiiular  exjHTiiiu  iiN  nii 
50  young  guinea-pigs.  In  28  of  these  animals  fuben  k'  Im.  ilh 
were  proved   Im   he   jin^.  iit    m   the  lungs  within   t\\uit\  |..iir 

hoiii>  ul  the  opri.itinn  ,    n  j_.  they  were  abMiil      In  .uintlni 

10  guinea-pigs,  ulmli  ucu-  irihcted  by  the  >aiii<-  iutllii.d  but 
allowed  to  live  for  several  wc .  k-^,  tuberculous  lesions  were  found 
in  tlii'-c  nrK.in>  The  authors  were  eonviiited  that  tin-  tiilxK  jc 
bacilli  whii  ii  til. A'  Iniuul  in  the  !iiiil;s  IkhI  been  absmhrd  iKmi 
111'  iiiN-tiiir,  but  Mhv-  adiiiit!..!  thai  this  was  net  |)|m\,(1 
conchiMVely,  and  uiey  retrained  from  drawing;  anv  po-itive 
('onrhi^inn^.      Tlii-^  caiitiMii-.   ;ittitiidf  wa«-  adojjtctl  1h-(  .ium;  in 

■ill     thr     till    ,1111111. iN     wllKJl     'All,'     .lllnUcd    (o    li\e    soiiic    week> 

after  till'  miciiinn-,  tul)i  n  ulcnis  lesions  were  iMimd,  not,  us 
we  ii,i\.-  ■-.■Ill,  111  th.'  iiiiius  iinly,  but  ill  thr  om.  iitum  M^n  and 
in  til.  .ih.l.iininal  wall  at  Mic  seat  ol  opeiation.  thus  -Ii.iwiiil; 
tli.it  til.'  iii\-estigatoi>  lia.l  11. .t  -succeeded  (■..inplcttlv  in  a\..i.l- 
III,:;  dm '.t  infecti.iti  ..|  tin-.  |Mit-,  and  111  tliu-  .■\rludin-  tlir 
po>Mbiiity  ul  all  absuipiion  e\. .  pt  tlii..iiL:li  tlu^  abdniiiiiKd 
mucosa. 

In  si.nir  caiiu  r  cxprnin./nts  Ka\.ii(l  (i<,..;i  Ictl  do--  with 
culture-  111  Iiih.i.le  ha.illi.  ,ind.  haviii,:;  killed  the  aiiinial- 
after  a  -In. it  iiit.i\.il,  inje.t.d  einul-K.ns  of  thcji-  nie-ent.ric 
gland-,  together  with  ,1-  imuli  <  hyle  a-  lie  (oiil.l  ..htaiii  Ir.iiii 
till'  thoiacie  duets  into  guiiua-pi,--.  In  ten  .nit  ol  twvlve 
experiment-  tuberculosis  it-ulted  troin  tlu-e  injections,  thus 
J)i..viiil;  the  ai)-..rpti.iii  ..|  ha.  lih  Innii  the  intestine,  but 
tlirowin-,  ot  course,  n..  Ii-lit  ..ii  th.^  ,pi,.-ti,,n  whether  the 
bacill.  h.ul  pa--.1l  beyoii.l  the  ;^l,md-  into  the  th.aacic  duct. 

.\  ^.  (.rillith'  rejieated  the-e  e.\periniints  lor  the  Royal 
Coniiiii-ion,  injeetin.t;  ,i.;!and-  and  <  hvie  -.parately.  l),,-s, 
b..th  vouir^  and  <,|d,  wvie  led  with  lari;e  (luantities  ot  cultuivT.t 
•iulnr.  le  bacilli  and  kilK'd  alter  intervals  ol  s.  wial  hours.  1  he 
mesenteric  glands  ..1  tlu-,'  aiiui.als,  eiinilsilied  and  injected  into 
guinea-pigs,  caused  tiiberculo-is  in  six  out  ot  twelve  experiments. 
'Ihe  chyle  of  eleven  of  these  dugs  was  collected  diirin:,'  hie  Irom 
'   A'.C.r.  2nJ  Int.  Hep.  v.jI.  i,  p.  .„j... 
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the  terminal  portiijii  ol  the  thoracic  duct  in  tlie  nerk.  and  as 
large  a  quantity  as  p(i-~ib!  •  (in  one  case  See.)  was  injected 
into  guinea-pigs,  lint  in  no  ca-e  was  tuberculosis  caused  by 
these  injections.  Equalh'  without  rt>iilt  wa>  a  chvie  exprri- 
ment  made  in  a  similar  manner  on  a  monkev. 

S(.)me  support,  ImwiAer,  was  lent  by  these  e.\per.■nent^  to 
tile  \iew  that  some  tubercle  bacilli  let!  to  dogs  get  pa>t  tlie 
mesenteric  glands  and  reach  the  bhjod  stream  ;  tor  from 
four  of  the  dogs  already  referred  to  portions  ot  lung  were 
tak^n.  enuilsihed.  and  injected  into  guinea-pigs,  ami  in  two 
cases  tuberculosis  resulted.  Thi>  mav  have  been  because  some 
bacilli  had  been  aspii-atcd  into  the  lungs  during  the  experi- 
mental feeding,  an  accident  which  we  shall  see  reason  to  believe 
is  not  imi)robable'.  It  is  nnlv  lair,  liMwcxcr,  to  add  that  the 
positive  result'^  were  obtained  in  experiments  where  tlu'  time 
allowed  for  passage  thmugh  the  glands  was  considerable, 
namely  in  two  tlogs  which  were  killed  _;i  and  (jb  hours  respec- 
tively after  swallowim,'  tlu'  bacilli,  while  the  negative  nsults 
Were  obtained  in  the  ear-e  'li  .animals  killed  ;  and  24  huurs 
respecti\Tlv  alter  leeding. 

A.  S.  (irillith  afterwards  led  nine  i)i,L;s,  three  monkeys,  a 
goat  and  a  cat  with  tubercle  bacilli,  and  killed  and  examined 
them  after  intervals  of  some  days,  with  the  object  of  hnding 
out  whether,  and  il  so  how  >oon,  the  bacilli  get  through  to  the 
lungs.     Tile  lollowing  table  is  compiled  from  his  report'-. 


Atiiturtl 

Pig 


Interval 
betwtreii 

Kxamin.tuoi) 

2  days 

4     .. 


Result  of  Iniiculalins  Tissues  into  guinea-pigs 
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'  See  p.  11  j2. 
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Imoui  tliis  tabU'  it  will  be  ^ccii  that  tnb(  rcic  bacilli  wvvv 
priM'iit  in  the  inescntiTic  glands  (it  every  animal,  unc  monkey 
alone  excepted.  Amoni;  the  piijs  tubercle  ba(  illi  were  pie^cnl 
ni  the  hui'^s  also  in  lour  of  the  nine  amniak,  namelv  in  lour 
out  ot  till-  -ix  exannned  a  week  or  moie  alter  the  ex|)crimeutal 
leedinu',  while  they  were  absent  from  the  lung>  of  tho^e  killed 
at  an  earlier  ])eriod.  In  two  of  the  three  monkeys  also,  and 
m  the  ,t,'oat  and  the  cat,  the  bai  illi  were  found  in  one  or  more 
ol  the  t,u-eat  ori^an>  after  inter\aK  of  4  lo  ()  days. 

Manv  continental  ob-er\-er^  h,i\-e  obtained  sinnlar  results, 
auioiiL;  viiom  \on  Hehrin;,;  and  Koeiner,  Nicolas  and  Descos, 
IJisanti  and  Panisset,  Ficker,  Oberwarth,  and  L.  .iabinowitsch, 
are  mentiotied  by  Calmette'. 

Nicolas  and  Descos  are  said  to  have  fed  doiL,'s  with  fatty  soup, 
and  to  have  killed  them  three  iKjiirs  afterwards,  in  the  period 
ol  full  di.ticstion.  The  chyle,  taken  from  the  receptaculum,  was 
injected  into  :,Munea-pi,t,'s  in  doses  of  3  to  10  c.c,  and  shown 
1)\-  the  results  of  these  injection>  to  contain  tubercle  })acilli. 

I-)isanti  and  Panisset  carried  out  similar  experiments,  also 
'■n  i.\i)u.<,  and  found  tubercle  bacilli  m  the  or<,'an<  in  four  out  of 
-i\,  and  in  one  ca-e  in  the  chvie  alsc). 

Soiuf'  of  the  results  obtained  by  forei,i,;n  inve>tiL;ators  are  so 
lontrary  to  the  experience  of  the  pre-ent  writt'r  that  he  is 
miable  to  accept  tiiem.  Ihu-  Plate  w  -aid  to  ha\-e  found 
tubercle  bacilli  cojis/milly  in  the  blood,  <plc,-u,  and  liver  of 
!,'uinca-pi.t;s,  both  youii.u  and  old,  within  an  hour  and  a  half  of 
their  havin.t:  been  led  with  tubercle  bacilli. 

Ihe  prc-i'iit  writer's  experiments  ni'\er  jiroduced  any  such 
re-^ult-.      riir  follouiiiL;  are  sonic  of  hi^  exprrifuce.s : 

lauiKvi-pi^.  .,,,,1  r.il.l.it-  urn  i,.,l  witli  larKc  doses  of  tiil)crcle  bacilli  from 
culture,  and  tfie  .inin.,i!>  were  killed  .itt.r  intervals  of  from  17-42  hours.  The 
I'ln.Hl  and  various  organs  were  tested  for  the  presence  of  tubercle  bacilli  bv 
mieciinn  into  guinea-pigs.  The  injections  of  blood  (five  in  number)  and  o'f 
In.r  (hse  in  number)  never  produced  tuberculo.sis.  Injections  of  mesenteric 
gi.iiid-,  produced  tuberculosis  twice  out  of  seven  times.  Injections  of  ri"ht 
lung  (SIX  in  number)  never  produced  tuberculosis,  but  injections  of  h-ft  lung 
(seven  in  number)  produced  tuberculosis  in  one  of  the  two  animals  infected 
no  U^s  th.in  thive  times.       This  .hlkTeiicr  between  tlie  uifectivitv  <,f  ttie  two 
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lungs  seen.s  to  b.  more  tl.an  ..  n,cre  coinculence,  and  to  be  more  explicable 
on  the  hypothesis  that  the  baclli  were  aspirate.l  into  the  lung,  rather  than 
that  they  were  carried  there  by  the  blood  stream'. 

In  tlu'  .xinriiiunt-  nl  ^nuu-  nl  the  nuiucniu--  (nntmrntal 
,,b<r.vn-  innili.ui.d  ahov,  llir  pa^^au'c  nito  the  blood  ol 
tubiTck  l)a.  illi  uitriKl.uxd  int..  tiir  alinu'Utary  canal  did  not 
orrur  b\'  anv  nuan^  constantly.  llui-  m  the  rxiuTinicnt.  of 
Ortli  and  Kabmuu  itMJi,  m  wliK  h  tubm  Ic  bacilli  wnv  adinm- 
iMcnd  to  r.ibbit^  ,111(1  -uinca-i)i,:;s  per  rectum,  and  their  blood 
and  oman^  (X.iiniiud  alter  >everal  d.iv~,  m  live  onlv  .mt  ot 
42  experiinent>  wa~  it  ^lioun  tint  tuberclr  bacilli  had  toun<l 
then-  wav  into  the  blood  >trc,ini. 

ivxp.'rinieni.     with    tubercle    b.icilli,    Midi    ,i-^    we    are    now 
considering,  are  dihicult  to  carry  out  Miece^^'ullv.     The  guinea- 
pig  is  so  susceptible  to  tuberculosis  that  probablv  a  \erv  lew 
bacilli  will  MilTic,.  to  cause  disease  if  they  are  injected.     In  :^pite 
of  great  care  m  deahnii  with  the  bodies  of  animal^  which  have 
been   hd  ivc  ntiv  with  hirge  nuiriber>  of  tubercle  bacilli.  ,ind 
whose  intc-.tnH-~i.rob,il)lv  ^till  contain  inanv  inilhons,  the  risk 
of  accidental  containuiation  1.  alwav^  uiinuneiit.     I'nd.'r  these 
circumstances,  and  wlu  n  the  ivMilt^  ot  diiieient  ,,bMrveis  are 
at   variance  witli  one  .mother,  experiment-  which  h.ive  mveu 
neu,.tive   result-  are,   to  sav   the  lea.t    ol   it,   a-  convincing   a. 
thoM.    which   have   Vielde.l    poMtlve   leMllt:-.       it    Will    not    do   to 
,,aept    ,dl   rcMilt-  a-  e.pi.dlv  reliable  without  critical   ;.upiiry. 
It  i-  abH.lutelv  nece-^.irv  to  attempt  to  discriminate  between 
the  sound  and  the  un-ound. 

•jhe  reason, d)le  conclusion  to  be  drawn  from  the>e  experi- 
luents  would  s,.,  m  to  be  th.a  tubcn-lc  bacilli  do  omtsiomilly  pass 
tlmnii^h  the  intad  imsaiUnc  „r  cervical  alands  iclicn  ammals  arc 
made  to  sieallnic  :rrv  lar,^e  iiiiautitus  of  these  „nero-ori:a>!isnis, 
Inil  that  Ihev  do  so  without  /c<rc/«.;'  behind  sitfficicnt  mnnhers  to 
hrodncc  obvious  lesions  in  those  -lands  has  not  been  established. 

l-!ut  there  is  a  special  source  of  fallacy  with  regard  to  the 
Imv's  m  such  feeding  experiments,  which  it  seems  well  nigh 
impossible  to  exclude  entirely,  namelv  the  daimer  of  some  of  the 
l,aciili  which  are  intended  to  be  swallowed  gaining,  accidentally, 

'    I  .urn.  -'/  I'iiihd.  I'jio,  v..l.  xiv,  sec  Talile  VIII,  p.  59^. 
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diRct  access  to  thi)>e  (irt,'aii-  by  a-piratiwii  into  the  tra.  lica. 
Tin-  !H.^xil)ility  of  tliis  accidriit  \\a-  l.mvd  uik-ii  tlic  attrnti.m 
III  thr  wiitcr  SDiiie  ycar>  a,L;i:  wlicii  makiii-  trrdiii-  cxiRTinifiit^ 
\Mlii     /;.    pjin/iiiiosiis.      Uowvvw     raivlully     ilu-     frcdint;    wa- 
conducted,    and    u  lirtlicr   artilici.dly    lontaininatrd    Io.kI    was 
consuinctl    111    thf    n.iiiiral    inaniuT,  or    minute    (|iiantilics    of 
emiil-itird  ba.  iHi  u,rc  introduced  into  the  animal-'  mmitlH  l)v 
uie.in-  -.1  a  platinum  loop,  the  bacmi  weiv  iiuanabK   Inmid  in 
the   lun-v     Since   tlu>   \va-   the  (  a>e   when   the  anmiaN   \\,re 
killed  niimcdiatcly  alter  Mich  iccdmg,  it  \va>  c]uite  certain  that 
the  b,H  illi  could  not  ha\e  reached  the  lui,!,;s  after  bein-  absorbed 
from  -onie  ii.irl  ot  the  almieutary  ( .mal,  lor  iheiv  \va-  n..  tune 
for  Mich  ab>orption  ;    they  mii^t   have  i;ained  dinct  a^iv-^  to 
the  lunii>..      It  wa--,  ol  cour>e,  felt  to  be  po>-ible  that  the  bacilli 
mii,dit    have   been  a>piratul   into   the   hin-    m   i  oii-eipiem  <•   ot 
convuKive   in>j)irations  durin.^    the   death    MrnuLjle,    and    that 
tlii\-  would  never  have  -ot  there,  by  that  route,  ii  the  animal> 
had   he.n  allowed  to  continue  livin-.      \'ariou-  method>  there- 
tore  w-ie  trietl  ot  kilhn-  th,'  animals  in  Mich  .i  way  as  to  avoid 
ciiiuulMve   or  ,i;a>pin-   respiration,    but    these    were   not    very 
succe~-.lul  in   their  nbje.t.     I'lnally  a  clamp  wa>  constructed 
l)v  means  of  wlii.  h  a  Miitable  li-atuiv  round  the  uerk  could  be 
Middenly  tightened  m)   a.   to   occlude   the  trachea   completely, 
the  animal  being  killed  bv  a  blow  on  tlie  he.ul  almo>t  simul- 
taneous with   the  ti-htenm-  of  the  ligature.      Alter  death   the 
completeness  of  the  ocJuMon   ol    tlie    trachea    was    tested    by 
trvm-   to  force  air  through   it  with  a  bicycle  pump  while   the 
I'odv  ol    the  animal   wa.  held   under  Water.      ICveii   ^•,  lien   this 
severe  test  pro\ed  the  completeness  ot  the  ,.cclu-ion    cultures 
from   the   lungs  still    yii.kied    colonies  of    IS.   pndi^iosus       It 
seemed  evident  then   that  the  bacilli  liad  gained  direct  access 
111   th.-  lung  while  the  animals  were  alive  and  under  perfectlv 
iiorm.d  conditions'.  -^ 

II  Mich  an  accident  i.  liable   to  Imppm  when  animals  are 
le<l  with  />.  pnnii^iusus.  it   must  also  occur    sometimes    when 

1   Ti.e  writer  was  very   relu.  t.un   to  accept  a   cmchision   winch  seems  so 
that  he  felt  at  last  compelled  to  do  so. 
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they  arc  led  witli  11.  tithinuh'sis.  One  can  tlun  no  liui^cr 
accc'i.t  the  in.-cmc  i<\  tuhcrdr  iM'illi  in  tlif  luiit;>  nl  aniinal< 
whirli  lia\r  brrii  ait ilniallv  1<(1  uith  Kijtmiis  (l.i-c-  ..1  this 
niK  inbr  as  r(>n<ln>ivf  fvidcmc  ol  tlu'ir  al)-('ri)tuiii  tlifni-h  the 
i\ni[)hatif  sv^tfin  nf  thi'  alimentary  canal. 

It  nni>t,  luiwcxcr,  lie  added  that,  ni  all  iirnbalulitw  Uic 
bacilli  wliu  h  ciitir  the  lunL;>  dnectlvwhen  I  hese  organism^  are 
placed  ni  tilt  month,  cither  deliberately  m  I'XjX'rimcnt-,  or 
accident. illv  when  contained  m  food,  are  a-  a  rule  \-erv  lew  m 
luimbei'  ;  lor  one  mn^t  leincinber  that  the  method>  ot  dei,ct- 
mu  them  (.nltiv.ition  in  theca^e  ol  /,'.  f^yot/igiosus,  injection  ot 
tisMie  emnl-ioiisinto  -miici-in;;-  m  the  case  of  tubercK^  bacilli) 
arc  i'\cecdin,L;lv  delicate.  It  >ecni>  probable,  therefore,  lliat  m 
the  (  a-e  of  animal-  which  jiosse-s  a  fair  amoimt  of  power  (;t 
de>trovm,i,'  tubercle  bacilli,  snch  as  the  o\,  or  man,  the  tubercle 
baciUi  whicli  .  nter  the  hiiiL;-  in  this  way  are  commoiil>-  m-ufli- 
cieni  in  number  to  produce  disease. 

The  possibility  of  error  due  to  accidental  aspiration  into 

the  lunj^s  of  bacilli  administered  m  feeding  experiment>  has 

neit  escaped  the  attention  of  other  observers.     It  wa<  for  thi> 

reason  that  Orth  and  Kabino\\it>ch,  in  the  experiments  which 

lia\-e  iu>t  bien  cpioted,  made  use  of  rectal  injections  ,    and,  a> 

we  >liall  see.  A.  S.  C.rit'tith  accepted  it  as  the  most  probable 

explanation  of  some  of  his  results.     This  observer  made  a  large 

number  of  feeding  e\periment>,  besides  tho-e  already  ivlerred 

to,  and  these  must  now  be  briefly  considered'-.     They  lend  but 

slight  >u]')port  to  the  view  that  tubercle  bacnli  can  be  absorbed 

from  the  gut  and  infect  the  lungs  without  causing  lesions  in 

the  mesenteric  glands.     Those  made  upon  cattle  at  least  (22  in 

number)  show,  as  IMcFadyean  has  pointed  out^,  that  "the  almost 

invariable  result  of  infection  by  ingestion  is  a  tuberculosis  with 

more  or  less  conspicuous  lesions  in  the  abdominal  cavity,  and 

>  Cp.  the  very  r.iininial  results  cf  injecting  lung  emulsions  of  guinea-pigs 
an<l  r.ililnts  fed  with  11.  ftih-rculo,!^  in  tlic  course  of  the  writer's  own  experi- 
ments.    Joiini.  '<fPalhnl.  vol.  xiv,  ■r.iM.   IX.  p.  30S. 

-  N.C.T.  Int.  Rep.  1907,  App.  ^'^  '.  I'l'-  4»y-7"''^- 

A  summary  of  these  experiments  is  given  by  McFadycm  in  the  ./  urn.  nf 

Comp.  I'alhol.,  etc.,  1910. 
'■>  I'jic,  loc.  cit.  p.  250. 
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especiallv  in  tlir  nn-riit.rir  ,1,'laiuls."  In  (Im,-,  and  iiinnkcvs  liow- 
over.  a~  wc  sliall  >t_T,  this  was  not  always  the  cast- ;  and  <'int'titli 
Iiini-i  ll  at  i>u<-  tinir  conrludrd  from  tlic  wliolr  stTJc-,  of  tcedini,' 
( Ap'  mill  iit>  now  nnc'hr  (cmsidciation  tliat  "  tlic  r\pri  iim-nts 
have  conclusivrly  show  II  that  tuhculc  liarjlli  wIik  h  h,i\i'lK'en 
inijf-tcd.  inav,  witliin  a  \<'.y  short  tiiiU',  find  tlicir  way  into 
ihc  hum-,  whrif  tliry  s,t  u\>  tuhcri  iilou~  loions.  Ihilinonary 
tubt-nulosis  so  iiKhiccd  niav  or  niav  not  l)c  acronii\inicd  l-)y 
li'sioii-  in  the  mucous  mcmhranc  of  the  ahnientary  tract,  or 
,i;land-  <  onncctcd  witli  it'."  This  opinion  was,  as  we  shall  see 
ilia  moment,  >omcwliat  moditicd  later. 

liic  author  i>  i.;i\-cn  to  understand  that  in  makinir  this 
^talelnent  (irittitii  relied  lar;;clv  upon  the  results  obtained  in 
doi,'s.  'Ihe-c  latter  experiments,  therefore,  demand  more  par- 
ticular attention. 

I-^leven  do,:j:s  were  fed  with  cultures  of  tubercle  bacilli  in 
do-i~  of  from  I  to  100  milliL,'rammes.  Three  of  the  animals 
remained  live  from  tuberculosis  ;  three  developed  more  or 
les>  tuberculosis  in  the  hm-s,  with  lesions  in  the  ulands  of  the 
alimentary  canal  :  and  "  in  the  other  five  there  was  no  disease 
of  the  alimentary  tract  or  ,t,dands  in  connection  with  it,  but  in 
each  ^'iie  or  two  small  tubercles  in  the  lungs^." 

1  his  then  i-  tile  lAidence,  but  it  is  by  no  means  convincin,;?, 
and  ( .rittith  himselt  seems  to  have  reco,i,'nized  that,  for  in  a  letter 
to  the  writer  writ  ten  in  i(|i_'  lu^said:  "there  is  a  i^'oodly  number  of 
animals  "  (other  than  those  mentioned  above)  "  fed  with  tubercle 
bacilli  which  showed  at  the  post-mortem  examination  tubercu- 
losis ol  the  lunus  without  alimentary  lesions,  but  I  am  of  opinion 
tint  in  all  these  cases  the  pulmonary  disease  was  produced  by 
inhaled  or  insufflated  bacilli."  And,  he  concludes,  "there  is 
little  comfort  for  those  who  hold  that  pulmonary  tuberculosis  is 
of  ahnientary  origin  in  the  feedin.t,'  experiments  of  \'olume  i^." 
We  -hall  sei'  how  (iriftith  was  led  to  this  belit^f  in  the  possi- 
bilit\-  of  accidental  insufflation  into  tln'  hmijs  (DmjjIicatin.L; 
feedini,'  exiJeriments.      l-'ourteen  monkevs  were  fed  with  tubercle 


'    I'lO-,  Inc.  cit.  p.  706.      Tor  Cnlhth 
this  book. 

-    IllU.  loC.  Clt.   p.   Ijj2. 


ore   nuituie  opinion  see  p.  175   of 
I.e.  V(j1.  I  (if  .\pp.  tt)  thf  /■";);.  Rep.  R.CT. 
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ti.irilli',  tlllii'  111  tlli~i  :inilll,ll--  Wrlr  liuiliil  .llli  I  dr.llli  I"  li.i\i' 
ill  \rlii])r(l  MM  ;ili(l(  illlin.ll  li  -lull-.  l)Ut  111  ,lll  tin  Ir  \\.l>  llli '1  1  1  ir 
Ic--  tuhi  !i  llli'-l-  111  llli  llin--  Tllr  |illllllMll,ll  \'  ilWf,l~i  111  till- 
three  :inini,ll-   -|iee|,ill\'   lllelll  li  illeil  m.l\'   ll.lX'e  hiell  -pi  illl  ,1 II'  miS, 

lur  tlie~e  .iiiini.il-  111  I  |iii  ul  1\'  -utti  r  n.ii  m^illv  Iimiii  tiilxMViildsis, 

ami     It     i-    \el\'    (lltlli  lilt     tn    lie    lelt.llli     ill, it     iniUlkiA-    ll-eil    for 

(■\]>eriiiienl  .lie  liie  trmii  antereileiil  ili-e,i~i    111  tlii~  kinil  -ince, 

when  klliiW  11  III  be  mtei  teil.  the'.-  re.H  t  \  el  \-  h.lilK    III  tulii  li  iilin-. 

(iiitlitli,  !iii\\i\cr,  t'(in>i(lcie(l  the  ]^i)»ibilit\'  nt  spont.iii.ei.iH 
intertinii,  ,111(1  rejert(xl  it  1)11  uruunds  uliieh  need  nnl  imw 
detain  n-.  He  iinliiied  rallu  r  tn  llie  \  lew  th.it  the  iMilni'iiiaiA' 
disease  \\a^  due  tn  in-iirtiatinii.  lli^  nwn  account  \-  a>  inlji  \\>  : 
"  In  li\e  lit  the  ixpi  rinieiiN.  .  .  the  di--ease  appeareil  tn  ha\'e 
ori!j;inated  in  the  thnrax.  tiie  t\-rie  nt  di-e,i-e  presented  heini^ 
tli.it  n!  an  inhalatinii  I  iiheii  uln-i^''."  "  i'mir  nt  the  nimiki'ys 
were  fed  b\-  inean>  dl  a  pipette,  the  i  iilture  -u--pen<iun  l.eini,' 
allowed  tn  trickle  <li)w]\-  <in  tn  their  tnn-ae-  ;  ilie  tliiid  a)i))eared 
tn  be  ^wallnwed  in  a  natural  maimer  and  there  wa^  im  clinkins,', 
\'et  tlure  e.lll  be  little  dnilbt  th.it  in  all  ihe-e  (■a--e-  -nmi  !■!  the 
material  ^. lined  direei  aire»  to  the  Iuiil:  ahenli  b\'  wa\'  nl  the 
brniu  hial  tube>^." 

Aiinther  monkey  \\a-  led  daih'  with  tlie  milk  nt  a  cnw  with 
tuben  iiln-is  of  the  udder.  Tlii>  animal  w,i-  allowed  to  drink 
the  milk  out  of  ,1  >m,dl  W'^^el,  "  and  in  this  case  al-o.  a^  will  be 
seen  Iroin  the  liwtor\-  of  the  nionke\''s  habit-  and  manner  of 
drinkmu',  there  is  the  pos>it)ilit\-  that  the  bacilli  were  in-util.iied 
or  inhaleil''."  "  '("he  nnik  w,\^  ^i\-en  tn  the  monkey  in  a  -mall 
troUL;li,  and  hi<  atfietion  for  the  latter  became  so  !,Teat  that  he 
became  inconsolable  whene\-er  it  wa-  taken  awa\'  from  him  ; 
he  wa>  allowed  to  ha\'e  it  coiT-tanth,'  in  his  ca.^e.  and  In  was 
ai'customed  to  sleep  ("urled  u])  in  it  at  nii,dit."  "  Ihe  ninnkey 
wry  ,t,Meedil\-  drank  the  infectitl  milk.  ])lun,L:in,i;  mouth  ami  nos- 
trils into  the  tliiitl  and  con>unnn,t,'  sometimes  the  whole  (luantitv 
given  to  Inm,  75  to  100  e.c.  without  taking  breath  ;   as  a  re>ult 

»  i'lif.  fit.  p.  (ij8. 

'  C(il)t)ett   and    A.    S.  Griffitli,   1913.     R.C.T.,   Siipplcinrnt.il  Wihuiii-  on 
Tuberculin  Tests.     Tor  monkeys,  see  pp.  50,  78  et  seii- 

'  Grirt'ith,  1907,  /lie.  cit.  p.  ii2y.  '  /'//(/.  p.  'ijo. 

'  llnil.  pp.  629   630  and  631. 
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on  several  nccasinn-  In  was  obsirxnl  to  <  nui^h  and  clinkc  a-  || 
-oinc  of  tlu'  tlnid  liad  been  drawn  into  tlic  lai\iix.  "  "  lln^c 
ditail^  ill  tilt'  lii-^tdiA'  III  till'  aiiinial  arc  L;Urn  tn  ^Iiu'a-  that 
liiric  I-  ttir  pi  i^-ihilit  \'  that  liilirn  li'  haiilh  iii,i\-  lia\c  unt  tn  the 
hm^-  1)\'  \\a\-  lit  thr  hiniirlii  iithcr  1>\-  iii-iitllatH  in  m  inliaia- 
tum'." 

It  1-  miK'  I  iL;ht  tn  add  1  liat  "in  i  it  hrr  (  axs  "  w  liu  h  de- 
\-i'l('!>i  d  li  -imw  111  thr  Iuiil;^  "  the  di-t  i  ihiit  mn  nt  tin  diMaM'  was 
^uch  that  th'iv  rnnld  hi-  littji-  dniibt  that  iIh'  tiituriuln-i^  wa'- 
caused  1)\'  thr  l)ai  lilt  inL;i'^tri|-."  "  lianlji  ran  inidniihtrdh' 
jiass  thiiMii;li  thr  ahinnitaiA'  niinniH  nuiiihranr  and  attn  t  the 
hniL,'-  dirrrtly,  as  was  shown  in  thr  -nir-  nt  innnkr\-s  im  liidrd 
m  the  third  ^jtrcial  frrthni;'  r.\|)rriniriit'';  but  in  tlu'>r  ca^rs  tlii' 
k'sioii-  111  the  hinu>  \\v\\-  Irw  and  di~i  rrtr,  ami  the  iti1r~tinus 
and  niocntc'iic  ,L;lancK  wric  tiil)rirnlnn-'  in  r\(i\'  ca-r'." 

Ihi'-  i-  thr  ■,'i'-t  ot  thr  niattrr:  "  thr  iiir-minir  ;,daiid>  wrrc 
tubrii  nlmi--  in  i^AriA'  la^r."  I'nr,  a-  Mri'adwan  ]>nintrd  mit, 
the  (inr-tinii  is  imt  mi  nun  li  whrtlur  tnbnrjr  iiarilli  i  an  pass 
tliniUL:h  iiitart  nir^rntrric  inland-,  ;i-.  whrtlur  tlicv  can  ])ass 
thr-r  -land-  withmit  i  aiisin,!;  nlnici-^  lr>inn>  thrrr  whifli  may 
-I  1  \  r  tn  mark  llir  pnrtal  1)\'  wliirli  thr\'  rntrrrd. 

'  ,L'h-iiil  (  Diiiiiisii,!!  as  tn  the  l'cnctr,ihility  (if  the  Second  Line  <>f 
Dejeih  <■.  flie  tienn'ni;  of  the  Re:<H/ts  arrived  at  on  the  Determination 
of  the  portal  if  1-intry  in  I  niti.iilnal  Cases  "f  I'liheren/o^is.  After 
cnn-idi  riiiu  thr  hum  in.iss  nl  r\i(lrnrr  irfrrrrd  Id  abn\r,  and 
indrrd  niuch  iiinir  Inr  wiiirli  mnin  can  iint  br  fniind.  it  -rriiis 
rraMiiiablr  tn  i mii  liidr  that  what  wr  ha\r  railed  thr  body's 
second  liiir  nl  drlnii  r.  thr  h'niphatic  .t^land--,  arr  \rrv  ritirirnt 
bacterial  tiltrrs  at  all  as^'cs,  and  that  thrv  rrtain  the  iiiiinense 
niajnritv  nf  bacteria  which  are  bmimht  In  tluiii,  and  invwnt 
their  i^ettini;  intn  the  blnnd.  Jake  all  bndilv  niecliani-nis, 
the\-  are  good  ennn.qh  for  their  i)iir])ose,  but  thev  fall  short  of 
pertection.  Tliev  probably  allow  ^nme  bacilli  to  pass  throii.gdi 
them,  e-pei  iall\-  when  defect-  in  the  mucou-  membranes  cause 
large  number-  ol  bacteria  to  ho  carried  to  the  uland^.  P>ut  it 
Seem-  j.rnliable  that,  a-  a  general  rule,  if  tubercle  bacilli  i)ass 


I 


'  Gnlfilli,  mo;,  /,,c.  cU.  \\  -131,     Cji    lit-'i-  ami  \\i  iiLm/.  pn.-,h-a,  p.  500. 
-   Ilnd.  p.  629.  '  /;,(,/    p.  5,,!.  1   //„>/,  p.  030, 
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tliroii.t^li  ili(    Kiiiphatir  f^'lancl-,  in  suflu  iciit   mmihi  r>  {•>  (aii-t- 
dist'asc  lUi  ulii  H  ,  1  iiouj^li  will  li,i\c  Ixcn  nt.iiiud  m  tlu-  inland- 
themselves  to  cause  disease  tjnic  .i|m,.  .md  thu-  t..  huIk  at.'  th. 
portal  of  entry.  Tlii-Ii,i-  -..in.  1  iinr-  l)ivii .  alNd  r,,liiilii  im'-  law  ; 
and  it  MTins  as  iiu.'  IumI.ix-  a-  uIhii  lie  (iiuiKiat.d  it. 

ll  '111-  !"■  allnu.d,  hut  ni-t  mliciui,,-,  w,-  m.i^-  ria-. JiiaiiK' 
seek  to  discover  tin  pMi  tal  of  enti  \'  111  an\-  -i\ m  (  a-c  i.|  inl-i  k  u- 
losis  b\'  seekin.u  !<  n"  imi  Kdc-ion^  ni  t  In-  xaimus  set-  nt  l\-in|iiiatii 
fjlands  throiif,'li  one  ni  iiimk  ,,\  wlu,  h  liir  iiili'itiiii;  \iiii-  niu-t 
lia\r  ]ia-.M<l,  and  we  may  pas>  on  to  a  >  on^id,  lation  ..|  tin 
anatonu(a!  cNidcnci-  hearing,'  on  tlic  quotioii  o|  the  pnitaU  ot 
oritiin  ot  the  dillticnt  cliiij  a!  nianifcstatiiMi^  i<i  tuh.n  ii!o-i-. 

It  is  no  e.M  i|)tioii  to  till-  j.iw  that  tiihin  ulou-  h'^ion-  niav 
occiu-  on  \\\i-  /u:'\!iiiii/  ^u\r  i,\  tiic,L;lands  witiiout  tin-c  :~irii.t  inrs 
hcini;  altirird.  I  hi-  1-  (jttni  the  ( a-i  ni  adults  in  ulioiii 
priniaiA-  tiihrn  iilosi-  o|  th(  Iiini,'  is  -,  ,  n  without  oIimou- 
disease  in  th  ■  hioiirhial  -iaiKN,  and  nhcratioii  ol  inlc-tiiu 
(due  to  swallowini;  s|,inui!i)  without  mark,  d  tiihcn  ujo-is  oi 
the  incscntcrii-  glands. 

* '11  the  ollui  h.iiid  It  Is  admitted  that  the  tn-t  inn-  ot  de- 
f'li'  ■■  the  miieou^  membranes  mav  he  peiiitiated  \i\  luben  le 
haeilh  without  tuhenulous  lesions  ne.cv^.mlv  aii>ni,L;  there. 
I  Ills  ~einis  to  neeur  not  iiiiti  1 1  jii'iii  1\-  in  \dnni,'  (  hildren  in 
whom  it  Is  common  to  imd  tiibeit  iilous  disease  in  tlie  hronehi.d. 
cer\ical,  or  mesenteric  f.,'lands  without  anv  obvious  tuben  iilous 
lesions  in  the  lungs,  buccal  cavity  or  intestines  respectixclv. 


'I'hr  Rthiti.i-   Fictjitciuy  ui/li   which  the  Inicstiiuil  mul 
Rrspifiiliiiy  Pniials  ini  as   Ti;ii!siiiil/crs  nf  Tithcirlc  Jnuilli. 

In  (  oiisideriiiL;  this  ijuestimi  the  truth  is  as-umed  ot  what 
we  lia\i'  hitheito  endea\(iured  to  establish,  namely,  that  the 
presence  ol  old  tiibenulous  legions  m  ,1  ,L;i\-en  set  of  ,i,'lands 
mav.  as  a  ,i;eneial  rule,  be  taken  as  indi(  atin,u  that  tlii'  baeilh 
ha\e  entered  tliroUL;li  the  surface  whose  Ivmph  drains  away 
towaids  the  .^lamls  in  .|uestion,  and  if  tlieie  is  disease  on  the 
(//,s7((/  side  of  these  u'laiids  that  the  bacilli  which  caused  it 
have  ])assed  throu,u;li  those  structures. 
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Only  tliivc  nioiips  of  /^■lauds  tu-i'd  be  coii-idi  ird  m  ilrt.nl. 
till'  cirvii'al,  tlic  tni"-fntfric.  and  the  hrnnclu.il.  I  In-  muuiiuil 
and  axillarv  ui-nl  U"!   iiinicin  u,  n^w ,  --w.' <■  iin  nw    l)clif\'es 

that    lllti  Ml.ll   tllliili  uId-i     (  ,iu-r(l   li\-   l),|i  llll   wlm  ll   ll,l\i'  iHtrnd 

tlinm-h  till   -km  w  .nurlmiL;  Iml  .i  i.iir  .iml  rxriiiii.pn.d  >»  i  \u- 
ivnci-. 

Shcniiaii  lia>  repeatnllv  .iii.il\--i-(l  tin'  i.cnrd-  dt  il  ■  |in-,t- 
mortt-ni  room  ni  thr  Kn\-,il  l.dmlnii^li  ilM-.|)ital  lor  Sirk 
(.liildrcn  goin-  l).i.  k  l.^r  ili>-  l.i~t  j  i  \f,ii-.  Ili-kl-^t  ir|M,it. 
in  I'/Of),  dfai--  witli  m.'^t  )"i-t -mmti  iii  rx.immatmn^  midr  i,n 
uUM'k'ftcd  cases  dying  in  the  liM-pii.d  tmm  \aiiniH  t  au-cs. 
TIr-  nsiilts  showed  that  4J!  •  luldrtii  ( ;,s-,s  jkt  icnt.)  Iiad  dud 
of  tulHTculosis.  Of  tho.  ilir  II  ()rd>  were  sutlii  1.  ntlv  dtlmiti' 
for  analysis  in  41  ;  ra-.r-.  'I  lu\-  ar.'  (li\uli  li  mtu  two  -i  ras ; 
onu  iiichiflini,'  j^o  cases,  iv^vd  trom  onr  in  i  ;  xcars,  examined 
prior  to  iSSS.  up  to  wliicli  time  infant>  niulir  one  vrar  of  age 
were  lint  admittrd  to  tln^  hospital  ;  tin-  otlnr  mrludm;,'  308 
case>  ni  all  ai^es  Imm  hirtli  to  i  ;  year-. 

In  tlii-sc  41  ;  tatal  casr-  ol  tiibfrruln-~is  in  childlinnd  it  wa-^ 
Inniid  that  the  lym])hatic  i^lancK  were  tnherculi)ii>  in  i)--|  pel 
<en;.  ;ii  the  lir>t  >eiies,  and  jN-s  \hv  cent.  111  the  -.rcoiul  .>enes. 
1  h.'  im  ili,i>tinal  inlands  were  more  attected  than  tiie  abdominal 
.i^l.iiid-  :  and  dissemination  took  ])htce  more  freipientlv.  appar- 
eiitlw  lintii  the  tnrnier  ^rnnj)."  "  iuherculn-i>  of  tile  medi- 
astinal :,dand>  wa-  enninionlv  una(  (Dinpanied  bv  primarv 
tuben  ii!o-is  of  tlie  lun.Ljs,  l)ut  ua>  tre(iuently  associated  witii 
recent  tnb(rciil(j>is  of  those  or!.;an<,  m  nianv  cases  evidently 
secondary  to  tiie  ,i;landiilar  tubercnlnxis."  "  In  nrarl\-  half 
the  ca-es  (^f  iabe>  .Me.-entenca  there  \va>  no  ulceration  of  the 
iiile-.tines," 

in  recent  years  some  wry  comi)lefe  re-earches  ha\-e  been 
carrad  out  on  consecutive  and  unsflected  case-  fmm  the  pn-t- 
mortem  rooms  of  ijeneral  hospitals.  \ot  only  has  \ery  caiehil 
search  Inr  all  tuln'rculous  lesions  been  made  in  these  cases,  but 
the  L.'Iand-,  wliether  they  appeared  normal  nr  imt,  ha\e  been 
emul-iUed  and  injected  into  ,!.;uinea-pi.i;s  ;  cailtures  ha\-e  been 
raised  hum  the  infected  parts,  and  the  type  of  bacillus  con- 
ciaaied  determined   by  suitable   ixpermient'-.     Only  the   more 


I'fiKT.\l>   <>I    IMECTIOX    (j) 


I    I!. 


in 


recfiit  and  iiii)init,iiii  dt  tlii'>i'  in\-i=;ti{,'at;fiii.  will  Ik    i,  m.  wcd 

luTl'. 

( iaftky,  1907,  in  the  series  of  researches  already  referred  to  in 

coniurtiuii  willi  tlie  inoljlcrn  of  lafcncv,  txaminid  \\w  bronchial 
and  nusentcric  f,'lands  of  joo  children  bctw..  n  tliea/,'esol  a  few 
weeks  to  I  ^  yt-ars.  Amonf,'  them  were  j6  wit  h  uid  e  or  less  obvious 
tuber-ulosis,  and  in  27  of  these  the  (,'Iands  were  found  to  ( .mtain 
tubercle  haiilli  capable  of  infectinf,' guinea-pi[,'s.  In  .iddition.  the 
apparentU-  ih'IumI  i'LukI-  o|  ;o  cliililirn  who  ^liowcd  no  sif,'ns 
of  tiil>riMil.i-i-  |.P'\i(l  to  h,  :nl<.  ti\r.  AddiP;  tlic-c  tv»-<) 
classes  toi^ctlid  lliiir  wnr  in  ,ill  57  (  Inldicn,  -mn,  ,,|  wlio-r 
elands  were  i.in\,d  tM,,,iit,nii  lub-rcie  hai  :lli.  Ol  tlu -..•  botii 
'li''  1"""'  In.il  and  in.  -mti  nc  plands  contaiiud  tubercle  bacilli 
in  2()  cases:  iIk  biom  IimN  aIi^wv  (nnt.iiiKd  tin m  jn  i;,  .md 
the  mcM'tlti'lir^  all  nil'  ill    II. 

!  Ih  iii\  c^iij^atioii  wa-  I  Miiimurd  l)\  iv'ot  he.  Kill,  mi  -iiinlar 
liniv,  tiic  bodies  of  130  (  luldini  wh,,  had  dud  iindn  tii.  ,,,.•  oi 
tiw  bniiL;  examined.  In  i|  d  thrm  tiu-iv  wiiv  tubnvulous 
]i-i..n^  i,t  -.nnir  kmd  aiid  in  all  ot  thrsc  liviii-  tulnTcIi  bacilli 
WIT,'  |irM\,(l  In  !„■  ptcsi  lit,  in  oiii-  -land  or  anothrr.  bv  iii|t-  tmn 
into  -uiiici  piL;-.  i'j-ht  had  -u-|>iLion--  K'-ion-,  and  111  1  w . .  o| 
thf-r  ihr  ^.^laiid-  Will-  loniid  to  be  intiit  iou~.  Ain-.i,^  tlir 
r.  inainiiiL;  IJN  (  IuMk  11  w.  !.■  Ii\r  hom  uiii.m  appaitiitly  n^  iiual 
1^1, md-  I  au-rd  tulx  nulo-i-  on  inm  ulation, 

I  akin:;  to-, tin  i"  all  the  21  >liildrcn  wIiom'  tjiand-  uviv  tlms 
l'io\rd  to  rontaiii  Iiibcnl.-  bacilli,  we  tmd  tliat  tluTc  wvn-  i; 
with  tul)i  ri  Ic  ba(  illi  pie-,  nt  both  m  tlii'  bronchial  ,md  in. -m- 
tciic  uland-:  ti\c  with  lh,-.<'  b.i.  illi  pn-iiif  in  tlir  br<.n.  hi.d- 
alone  ;    and  tli:v.  '.\ith  the  bai  illi  m  tlir  nir-eiitciii  -  al^ii. 

1-ioin  theseresearc  lif-  it  lic-m-  to  apiuar  that  tin-  bo  .n.  hial 
Inland-  air  more  liable  to  bi'  injured  bv  tubercle  ba(  illi  ■  ir  to 
contain  tnberile  bai  illi  than  the  nie-enterii-.  e\en  m  children  ; 
a  tai  t  whuh,  a-  we  >iudl  >ee,  i>  conlirmed  by  >ub-.e(pient 
researches. 

I'ngermann,  i()i_',  workin,!,-  in  the  Gesundheitsamt.   i'x  rlin. 
examined  tlu-  !,d.ind.-  of  i-i  children  a,L;ed  lioin  three  wv.-k-  to 
12  years.     The  inateii.d  came  from  a  general  hospital  and  was, 
'   I'or  furtliiT  cvulc-nce  on  this  question  set  riigiriii:ii\ii.  iwij. 
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hkf  that  of  (iaffkv  and  Rothc.  entirely  unselected.  The 
t  x.iniination  in  this  rcscauli  was  not  confined  to  the  bron- 
chial and  mesenteric  (ulands  but  was  extended  to  the  cervical 
.Inlands  also. 

In  30  cases  some  ot  the  i^lantK  proved  to  be  itifi.  ti..ii-  u< 
miinea-pigs.  In  J9  of  tlic^c  cases  tubtn  iilosi^  1i,h1  turn  ■  illin 
the  sole  cause  of  deatli  ^i  ,1  severe  ci>iii|ili(. it  1..11  In  -i\  the 
tuberculosis  was  of  -l:L;iit  rxtcut  :  inul  m  li.ui  tlnn  w,  n  no 
m;ii  !-(i<i()jijc  lesion-'. 

I  lie  (li-tril)iiliijn  "I  tin  li.Killi  in  ilie  ..hkmi-  -I.iihI-  m  these 
.59  cases  was  as  follows:  In  .;o,  all  three  sets  ol  i;l,iiiil-  ui  re 
infected.  In  the  remaining;  nine,  six  of  uhom  (hid  ni  .  lu-l-^ 
ntjier  th.in  liiheriiilii-^i-,  the  mesenteric^  aloiU'  ..vm-  inli  i  t.  d  in 
two,  the  bmni  hi.iU  .iliiiie  in  Kile,  ami  ihecervncaN  ainne  in  iiMiie. 

IJliini'lliaK  .md   nie-elltell.  -   Wei,     llltc.  ted    tn-ether    III    I'lill  ,    and 

i)ri>nclual>  and  (  er\ii  al    tw-'tlier  in  two. 

It  is  surpn-iiiL;  how  olti'ii  two  or  more  sets  of  -laml-  are 
found  to  he  int. '<  ted.  In  -onie  ot  these  cases  it  i^  (pute  pioh.ihlc 
thai  the  h,n  illi  h,i(l  1  ntered  throiitih  two  or  more  portal^,  hut 
tlii^  i-  no|  nere-,-arilv  the  case  ^ince  the  infection  of  one  si  t  ol 
U'lands  inav  ha\e  been  -ec ninLirv  to  that  ot  another.  When 
this  has  occurred  one  would  exjiert  to  tind  th.it  the  le-imi-  m 
one  set  of  i,daiKls  wi^re  deiidediv  nioiv  advaiKed  tiiaii  tlio-e  \n 
the  other,  or  otluTS.  In  niaii\-  of  rni:ernianii's  cases  tin-  \\a> 
certaiiiK-  the  e.i-e,  .-ind  he  -tatt  -  detiiuti  Iv  that  "in  a  pre- 
ponderating; majoiii\-  III  1  a-e-  the  olde-t  le-ion^  wen  in  the 
hmnchial  i^'land-,"  Tin-  hnt  j-  ele,iil\- nAcaled  hv  th.  toll.w- 
int,' analysis,  copied  Ironi  I'lmei  111,11111'-  |)aper  (p.  13^1,  which 
>liows  that  caseation,  p.utial  oi-  total,  wa-  iiiuih  1  mnnioni  r  in 
the  bronchial  than  in  the  other  Ldaiul-. 


No.  of  ca«s 

in  whir  h  the  .\ppcar.incc  Su-picion 

glands  mentioned  of  claml  of  tulxTcIv 

(ilainU         were  infectious  n->riiial  in  gtaiul 

Cervical               32  7                ji 

lironcliial            37  3                 2 

-Mesenteric          36  10                5 


l>e6nite        C;tseatinn 

early  of  pan 

tubercle  of  glailil 


5 
13 


Alnio-l 

t"lal 

caseation 

2 

13 

3 


'  Tlicre  were  several  instances  of  apparently  normal  glands,   taken  froi 
children  with  tuberculosis  elsewliere.  pro\  ing  infective  to  Kuinea-pigs. 
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"   IVnine  type. 

'  Human  type. 

In  the  zi  cases  in  which  the  autlmrs  conrl,„l,.i  ,h,u  the  p„rt,,l  of  entrv  was 
prohably  intestinal,  the  bacilli  were  of  the  bovine  tvpe  in  i  >  (inciudinf,-  H  „<( 
in  which  the  strain  had  low  virulence  for  rabbits  cnipled  witli  dvs«onic  char- 
acters o  growth)  :  in  three  they  were  of  human  tvpe  :  in  se^en  th.v  were 
apparently  dead  and  the  type  could  not  be  .leternuned 

In  the  52  cases  in  which  the  anatomical  evidence  was  definitelv  in  favour 
of  primary  infection  through  the  respiratory  tract  the  bacilli  were  of  tlie 
human  type  m  ^3  :  and  in  one  <.nly  v  ere  thev  of  the  l,ovine  tvp-  •  ,n  ei-ht 
tliey  were  apparently  dead.  -  1     ■    '■'     C-nt 
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•  111  (1  Ironi  any  cau^e  whatevrr  in  s^ciKTal  lH)>pital>'.  As  in  the 
portal  ol  fiiti-y  of  the  tubercle  bacilh  in  these  cases,  In  draws 
tlie  following;  conchision  :  "  The  ,i,'reat  majority  of  the  tuber- 
cnloii-,  cases  can  be  reachly  (■la>-iru'(l,  accorthnj,'  to  the  hjcahza- 
tioi!  '.t  the  oldest  and  nio>t  sexere  tuberculous  lesions,  m  one 
i>r  ..ihfi  ol  t\v(»  L;ronp>  ;  one  in  which  the  lesions  are  m  the 
thorax,  the  other  in  wiiit  h  they  are  in  the  abdomen."  In  eiL;ht 
cases  "  the  mte>tines  or  mesenteric  LilaiuK  (in  oii,>  tlie  iiluii\-nx 
as  well:  were  the  s,.at  ,,i  the  prnnary  manifestations  of  the 
diseasi'."  In  _'_'  cases  "  the  lim.L^'s  or  bronchial  inlands  showed 
more  extensive  and  nion'  advanced  caseation  than  any  other 
or-, in  or  ^jlands  of  the  body'-." 

A.  S.  drifnth's  mature  o})inion  on  tlu^  vexed  question  of 
the  common  portal  of  entry  in  pulmonary  tuberculosis  may 
be  ^athiied  from  the  tollowmi;  quotation  : 

■  While  thi're  can  be  no  doubt  but  that  the  tubercle  bacilli 
in  the  tirst  (dass  of  cast'  (abdominal)  entered  the  body  throu,i,di 
till'  nmcous  membrane  of  the  alimeiitaiv  tract,  it  crmKjt  be 
ass,  rted  with  etpial  conhdence  that  the  invasitai  in  the  s.cond 
L,'roup  (tlu)racic)  was  by  way  of  the  respiratory  tract  "  {/nc.  cit. 

p.    120). 

"  Is  it  possible  in  man  for  sin,i;k'  bacilli  wlm  h  ha\e  jiassed 
throiiL;!!  the  alimentary  mucous  membrane  to  be  carried  with 
the  lymph  stream  direct  to  the  luiiirs  and  set  up  primary 
thoracic  tuberculosis  ?  Whilst  exi)eriments  on  animals  luu'e 
not  ])rovided  a  conclusive  answer  to  this  (piestion,  the  following 
consKk'nitions,  which  ha\e  arisen  as  a  result  of  this  study  of 
anatomical  distribution  of  disease  in  relation  to  type  of  infectint; 
oriianisni,  •;(),  m  my  oj)in,on.  to  sup[)ort  the  \-iew  that  direct 

'  Except  in  (ii;lit  cises  proviac-d  by  two  of  the  institutions  wind;  ankd 
the  research,  from  winch  .ilone  cases  rccoi;ni/,.lilc  .it  ,iutop-,v  .is  tuberculous 
verc  investigated. 

-  Of  the  eight  cases  in  whicli  the  portal  ..|  intrx-  \c,is  probably  abdominal 
si.\  were  caused  by  the  bovine  type  of  bacillus  ..ml  tw.)  by  the  human  type, 
of  the  Z2  in  which  the  lungs  or  bnmchial  glands  showed  nio.e  extensive  or 
more  advanced  ca.seation  than  any  other  organs  or  glands  of  the  body,  the 
tuiierculosis  was  in  every  instance  caused  bv  the  hum.m  tvpe  of  bacilius  • 
an.l  (irittith  adds,  -this  class  of  tuberculosis  lias  not,  to'mv  knowledge] 
ever  been  associated  witli  the  bo\  ine  tvpe  of  tubercle  bacillu 
p.  1 20.) 
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A  common  torm  of  lata!  tuburcuio>i^  m  (iiildliood  is  that 
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;>  and  bronchial  glands).      If  tiie  portal  of  entry  ol  the  ba- 


cilli in  tiu'sc  cas(>  be  the  aliincntarv  ti 
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u-niary  tract  tncn  human  tubercle 
bacilli  be  ha\-edillerentlyni  the  body  from  bo\ me  tubercle  bacilli. 
1-or  It  i>  ])erha;)s  exclusi\ely  by  way  of  the ahmentary  tract  iliat 
bo\-ine  tubercle  bacilli  i^ain  access  to  the  ti^^ues  (;f  children,  yet 
there  i>  no  recorded  instance  in  i  hildhood  of  primary  tlioracic 
tuberculosis  due  to  the  bo\-ine  tuliercle  ba<illu^,  thoui;h  bo\ine 
tubercle  bacilli  mu>t  Ireciuently  enter  the  ahmentary  tract  and 
be  absorbed  from  it  in  hmall  number>  "  (Inc  cit.  p.  i_'i). 

Ot/u-y  Cluiinicls  nf  Infcctinii  in  l'iilm,>)uny  I'liln-niilusis.  From 
the  e\-Kknce  already  examined  it  may  be  concluded  that  wlun 
pulmonary  tuberculosis  is  unaccompanied  by  disea-e  ol  the 
i.;lands  in  the  neck  and  abdomen,  then'  exists  a  stron.i;  j)re- 
suiiiptioii  that  tlu'  bacilli  whu  h  cni-ed  the  di^ea-e  lia\e  reached 
the  hniL:^  by  the  air  pas?ai;es.  lint  it  may  be  cpiotion  'd 
wli.  ilirr  these  conditions  are  coinmonlv  fultilled  in  phthisic,  lor 
posMblv  lesions  in  the  ,i;land>  ol  the  ahnientarv  eanal  mav  be 
present  unnoticed,  I'rimary  lesions  in  .inlands  nceil  not  be  con- 
spictions  :  the  disease  may  e\en  becoiiU'  arrested  theie  at  an 
early  sta^e  while  it  ad\-ances  beyond  ;  in  one  of  A.  S,  (iriftith'.- 
cases  this  wa^  touml  to  be  the  case  (see  p.  iSo). 

Walsharn,  1903,  examined  27  fatal  cases  oi  phthisis,  with 
the  exj-ress  object  of  seeini^  how  often  the  cervical  and  bronchial 
f^lands  were  in\dlved,  with  the  "  remarkable  result  that  these 
gland>  (and  in  one  instanci'  tlu'  axillary  .glands  likewise]  were 
found  tuberculous  in  all  with  one  exception  and  that  w.is  a 
ca>e  of  librnid  disease  of  the  lung  "  {loc.  cit.  p.  b).  ]>ut  it  tloes 
nut  follow  that  these  glandular  lesions  were  primarv. 

Se\eral  instances  of  disease  of  mesenteric  glands  were  met 
with  amoni;  the  small  number  of  cases  of  phthisis  investigated 
by  the  K'oy.il  (.dinmission. 

I.e.,  H  4.),  died  111  pluhi;,i.s  .!i  the  age  of  iS.  At  tlie  po.st-mortem  examin- 
ation several  calcareous  nodules  as  hard  as  stones,  but  containing  li\  i:  _;  tubercle 
bacilli,  were  luiuul  in  the  nie>enteric  glands'. 

'  R.C.T.  I  III.  Rep.  vol.  II,  p.  8j9. 
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ah-iiriH'tl  irom  thi  umrMiue  .nm  pas>eu  iinou,i;n  tiie  mesenteric 
uhmU  and  thoracic  duct,  l)iit  tin-.  1-  bv  no  p>.  an-,  certain,  tor 
Ml  Mich  ca^es  the  disease  both  ol  lun,L,'s  and  glands  1-  olteii  ot 
old  M, Hiding,  and  it  is  impossible  to  say  which  is  i)rimary  :  tlie 
.:;l.iiidul.ir  lesion  may  alter  all  be  secondary  to  that  in  the 
hin--,  or,  as  is  not  unprobable,  each  may  be  the  result  ol  ,in 
mdepeiulent  infection. 

Woodhead,  iS()4,  \va>  con\-inced,  a-  we  Iku'c  >een  alie.idv, 
111. It  many  cases  of  phthisis,  i>peci.ill\-  in  children,  were  of 
.ibdommal  origin.  He  had  been  -truck  by  obser\-in,g  in  the 
jio-t-mortem  room  the  frequency  with  which  pulmonary  dir,ease 
uiipe.uvd  to  be  secondary  to  disease  in  the  mesenteric  or  some 
other  glands.  He  apparently  did  not  attach  much  miportance 
to  thr  passage  of  tubercle  bacilli  into  the  thoracic  duct,  and  so 
^h  the  right  >ide  of  the  heart  to  the  hini;-  but  he  believed 
that  tuberculous  disease  was  apt  to  track  from  gland  to  gland, 
hoin  the  mesenteries  to  the  retroijcritoiieal,  through  the 
diai.lii.i-in  to  the  mediastinal,  and  so  to  the  bronchial  glands 
and  liiiallv  to  the  lung>.  An  analogous  course  would  ccnwv 
bacilli  trom  the  pharyngeal  tonsil  through  the  cervical  .hain 
ol  glands  to  those  in  the  thorax. 

W.il-ham  i-.iim-  to  the  concln-ion  that  'tubercle  mav  be 
pnnurv  in  the  ton-il  ";  and  many  thoughtful  observers  iia\e 
maintained  that  tubercle  bacilli  may  enter  through  some  part 
of  the  mouth  or  pharynx,  \ery  ])o^^iblv  through  a  decayed 
tooth  or  throiiL:h  the  tonsil,  ami  track  from  gland  to  gland 
down  to  the  root  of  the  neck  until  the  lung  itself  is  affected 
bv  direct  contact  with  a  case(nis  gland  :  and  m  this  explanation 
thev  find  the  solution  of  the  curious  problem  why  pulmonary 
tuberculosis  begins  so  often  in  the  apices. 

timber  has  recently  attempted  to  support  this  view  bv  experiments  made 
upon  doss.     InjectwiK  large  (juantities  of  Indian  ink  (10  c.c.  !)  into  the  tonsils 
lie  found   that  the  pigment  tracked  doun  tlic  neck  and  readied  tlie  ajiical 
'  li.C.T.  I\ii.  Rep.  vol.  I,  pp.  ,S,  98,  126  and  141. 
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pleura,  anil  the  bronchial  anil  nuiliastinal  glands.  It  i.s  not  surprising.  Any- 
t)ne  who  has  injected  Indian  ink  will  have  been  astonished  to  ^ee  how  widely  it 
spreads  in  loose  eonnettive  tissue,  and  would  be  prepared  {■<  Imd  it  ^(Heading 
in  the  tissues  of  the  neck'.  It  is,  of  course,  iiiipijssible  tlial  10  r.i  .  could  have 
been  injected  into  the  tonsil  without  much  of  it  getting  into  the  connective 
tissues  around.  ( )ncc  there  it  naturally  worked  its  way  to  the  tlioracic  opening. 
Beitzke,  who  repeated  these  experiments,  thinks  th.ii  the  ink  got  to  the  lung 
by  being  expressed  from  the  tonsils  into  the  pharynx  and  then  aspir.iti  d  into 
the  air  passages. 

Other  (/L)sri\cTs  bclifw,  \iitli  W'oixllirail,  tliat  tliiTf  i-  a 
direct  lymphatic  connection  between  the  deep  cervical  aiiil  the 
bronchial  glan<i>,  and  that  tnbercle  bacilli  entering  throu:;!!  tiie 
])haryngcal  or  nasal  niucmis  nurnl)rane,  la-  througii  cuinus 
tcetii,  nia\'  ]);>.»  by  tliis  channel  to  the  lnng>.  l>eit/kr  names 
Aiifreeht,  Bartel  aiu!  Spieler,  liatier,  lieckmann,  l>t  hniig, 
I'ornet,  Harbitz,  Patteiiger.  Weichselbauni,  W'eisniayr  and  W'ele- 
nnn>k\-,  as  holding  ihi-~  opinion.  Aufreeht  was  stnu'k  b\-  Ire- 
qiienth-  --eeing  a  complete  chain  ot  tnbc^rcuhnis  glands  e\ti  nthng 
from  the  neck  to  the  root  ot  the  lung.  Beitzke  thinks  tin-  I'niy 
occnrs  when  there  is  ulceration  of  the  larynx  and  tracheal  tuber- 
culosis. In  other  cases,  especially  in  children,  he  tind>  a  tuber- 
culosis diminishing  in  severity  from  above  downward>  Inwards 
the  opening  of  the  tht^racic  duct,  aiul  a  tuberculosis  diminishing 
upwards  ivom  the  bronchial  and  tracheal  glands.  In  >u(  li  cases, 
he  thinks,  one  has  to  do  with  an  infection  through  two  portals. 
He  linds  from  his  own  experiments  and  observation^  no  i\  idence 
<d  a  direct  lymphatic  connection  between  the  cer\acal  and 
bronchial  glands. 

Siiinimify  "f  the  Eridciicc  of  the  Portal  of  Entry  in  Phthisis. 
I'he  e\idence  ujjon  which  were  based  the  views  of  \'on  IJehring, 
("almette,  and  others  who  believe  that  phthi>is  is  cominiailv 
of  intestinal  origin  has  been  examined  at  some  length  ni  the 
earlier  part  of  this  cliapter,  and  found  to  be  uncoininring. 
Reasons,  based  largely  upon  experimental  in\estigations,  have 
been  brout^ht  forward  for  belie\'ing  that  \\hen  tubercle  baiilli 

'  When  one  considers  the  ivccbanics  of  the  neck  one  cannot  fail  to  notice 
that  the  tissue  which  binds  together  the  various  structures  there  must  neces- 
sarily be  very  loosely  developed  because  of  the  great  flexibility  of  th>'  part, 
and  the  conseijuent  necessity  for  means  of  allowing  one  structure  to  -.lij,  ■  i-ily 
over  another. 
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pass  through  lymphatic  «land.  on  tlirir  u,,v  t.n,„  ,1,,.  portals 
of  entry  m  s„mc.eMt  numbers  to  ,  au^e  cl,sca>.  ,n  th.  tissues 
beyond  those  glands,  enough  baeili,,  ui  the  great  majority  of 
cases,  are  retained  m  the  latter  Mtuat.on  to  eause  obvious 
tuben-ulosis  there,  and  thu.  produce  leMons  whieh  serxv  to  in- 
''"■''t"  tin;  portal  of  entrv.  In  phtiusi.  ,t  is  probably  uneoinnion 
to  liiKl ,  ,1(1  ]eMon>  m  the  m(-ent..ric  glands.  Such  raM-,  however 
exist  audit  N  not  denied  that  in  them  the  (1,-.^,..  may  pos.ibly 
l.ave  had  .ueh  an  origin  as  Calme-te  ascribe,  to  th.  "  immense 
maionty  ot  cases  of  pulmonary  tuberculosis"  af  .he  same 
tnne  It  ,>  quite  po^.iblc  m  such  cases  that  the  meMUt,.ric 
dis^ise  may  be  secondary,  or  due  to  an  independent  inkc  tion 

Sex-eral  careful  unestigations,  carried  out  on  modern  Im 
-t  un>elected  material  provided  by  children  dyin;,'  m  ^<.neral 
hn>pitals,  have  shown,  both  in  (.ermany  and  thi>  country  that 
I  he  bronchial  glands  are  affected  with  tuberculosis,  or  tubercle 
l>.'r,ll,,  much  more  commonly  than  the  cc.rvical  or  mesenteric 
J.ukK,  and  there  can  therefore  be  no  l.,n«er  any  doulit  that 
'lie  lungs,  even  in  young  children,  are  a  commoner  portal  of 
'■ntrv  01  tubercle  bacilli  in  tubenulo-,.  ui  general  than  the 
mt.Mine  or  pharynx.  The  raritx  of  l),,vi„,.  bacilli  in  pul- 
■nonary  tuberculoM^  ,.  >tron^  evide„c,  ,!,;„  ,),.,  p„t,,,-  ,, 
^'■Idom  caused  by  ha.ili,  whi,h  ent.r  tlno,,,!,  ,h,.  alin-,  ntary 
canal. 

Finally,  many  independent  experiment (■r>  have  found  that 
far  smaller  numbers  of  tubercle  baoli,  Mifii.;,  to  inlect  animals 
^vhen  admmi.tered  by  inhalation   than  wlu      passed  into  the 

llltestin,.. 

l''n,ni  the  mass  of  investigation  carrie'd  out  in  recent  years 
P'onipled  by  tl„.  theories  of  intestinal  origm  whi.-h  have  been 
P>it  luruard  m  x'arious  countries,  the  old  theory  of  the  inspira- 
tory origin  ot  pulmonary  tubeivuioH.  has  emerged  greatly 
^ti-en^'thened.  It  h  not  denied  that  .ome  cases  of  phthisis 
■•'ay  be  due  to  b;e  ,11,  which  entered  through  the  pharyngeal 
ormtestuial  mucou.  membrane,  and  which  have  passed  throut,'h 
the  cervical  or  mesenteric  glaiul>  (leaxuiu  M.nie,  po-Mbly  .mall 
.'■>.on  there,,  and  so  have  reached  the  lungs,  either  directly  into 
'"»■  "i">acic  duct  or  by  tracking  from  gland  to  gland;  but  it 

c. 


)■ 

I', 


IJS 


I'dKlAI^    'il     IMIJ    IKiN     (2) 


'CV 


setin-  i)iul)aI)K'  that  -luli  la^e'S  torni  only  a  >mall  ])art  of  flu- 

wllolc. 

11  tlii>  (on(in>ion  he  ^ound  then  oiu-  nlu^t  a^rcr  with  Korh, 
that  tin-  oiu'  iiiiiiortaiit  -oiin  c  ot  tubcn  uloii-  intfctioii  i-.  tlie 
phtlii>i<  al  i)atunt.  lo|-,  ol  (dui--c,  only  "  opi-n  "  ea->cs  ot  tuhcr- 
culo>is  are  a  -ounc  ot  clan^;rr  to  otlu-r>,  and  ol  oprn  cax^^ 
phthisi>  lon-^titutc-  the  imnicnso  .najority.  i'.oxinr  tuhrick' 
bacilli,  as  we  diall  >ce.  seldom,  it  e\er,  eauM'  phtlusis  e\i'n  in 
children,  and  t'\en  ot  cases  of  primary  alxlominal  tubercnlosis 
manv  are  ean-ed  by  the  lumran  type  of  bacillus. 

Some  consiiler.d)le  munber  of  ca>es  of  tnberciilo>i~,  opecially 
in  children,  are  caused  by  infection  deri\-ed  directly  from  the 
cow.  Tlioe  wUl  ha\e  to  be  considered  in  the  sequel,  but,  as 
we  --hall  see,  tliev  lorm  but  a  sm.dl  part  ol  the  total. 

I'liitiils  iif  h)itiv  in  Other  Forms  oj  Jubcniilosis.  Abdominal 
Titbcrciilt)sis.  Tubcnuluiis  PcritcnUis.  Probably  no  one,  at  the 
present  day,  would  be  found  to  deny  the  existence  of  many 
cases  of  primarv  abdominal  tuberculosis,  nor  to  maintain  that 
such  have  any  other  than  an  intestinal  origin.  When  tubercle 
bacilli  enter  the  tissues  of  the  body  from  the  inte>tine  the 
mucous  membrane,  as  we  have  seen,  i>  not  always  visibly 
affected,  but  the  abdominal  lymphatic  glands  (moenteric,  ileo- 
colic or  retroperitoneal)  probably  ne\er  escape. 

Tuberculosis  of  cervical  glands.  As  in  the  abdomen,  so  in 
the  neck  the  lymphatic  glands  may  become  the  seat  of  tuber- 
culosis without  obvious  disease  in  the  corresponding  mucous 
membranes,  but  there  ca.:  be  little  doubt  that  in  such  cases 
the  tubercle  bacilli  have  entered  through  the  latter  (or  through 
a  carious  tooth).  Such  infections  may  be  caused  by  bacilli 
brought  either  in  the  air  or  in  the  food. 

General  Tuberculosis  and  Meningitis,  (ieneral  miliary  tuber- 
culosis sometimes  arises  in  consequence  of  a  tuberculous  nodule 
in  some  gland  or  other  part  ulcerating,  and  discharging  it- 
bacilli  into  a  \ein.  In  this  way  a  widespread  ma-sive  h;tma- 
togenous  infection  occurs.  This  h.ad  \'ery  obviou-ly  taken 
place  in  the  case  of  a  horse  related  by  Koi  h',  and  is  described 
by  Weigert  as  occurring  in  the  human  subjecL. 

'   '■  The  Etiology  of  lubcrtiilosi.-.,"  Eng.  trans,  p.  126. 
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It  sffiiis  probable,  Iiowvwr,  that,  in  cliiklhoocl  at  Ita.t, 
tlir  k'ss  ucutt>  forms  ol  the  cii>tase  are  di.e  to  bacilh  wliich 
dimply  i)ass  tlirou,i,'h  tuberculous  lymphatic  i,'land>  aloii^'  tlie 
onlinary  lymph  (  h.inneK  into  the  blood  stream.  TuberculGsi^ 
occasionally  occurs  inthe  thoracic  duct',  and,  in  the  experience 
of  tho>e  who  worked  for  the  recent  Tuberculosis  Commission. 
little  tubercles  were  (prte  connnon  in  the  intima  ot  thi'  ri,:,dil 
auricle  ot  calws  which  were  affected  by  acute  .-general  tiibercu- 
In-i-  .1-  the  result  of  e\j)eriment al  injection-. 

In  44  of  Slieiman's  case-,  death  wa-.  due  to  /^.ii.i.d 
tubenulo-i..  ,11  these  case>  the  dissemination  had  taken 
place  appari'Utly  from  casecms  f^dand-,  and  more  otten  from 
the  mediastinal   than  the  abdominal. 

ii'  lud.i^e  by  the  i;rouj)s  01  glands  f(jun(l  priiK  ij)all\-  infected 
<\nvmii  recent  in  vest  ij^'at  ions  by  Eastwood,  (.ritfitli,  rui^ermann 
and  other-,  the  disease  W(nild  seem  to  be  sometimes  ot  inte-tinal 
ori.gin,  but  the  bronchial  ,L,dands  were  more  often  the  j.rincipal 
.seat  of  primary  disease  than  the  mesenteric-.  It  mu-t  be 
.granted,  however,  that  in  a  very  lar,ge  proportion  of  cases  both 
-et-  of  glands  are  affected  almost  equally  ;  and  it  seems  not 
nnhk.lv  that  in  these  cases  the  bacilli  have  entered  .imultane- 
uu-ly  through  the  alimentary  and  respiratory  portals. 

I  he  same  is  true  of  meningitis,  which  is  usuallv  only  the 
ino-t  c(,n-pieu,,u.  part  of  a  more  or  less  generalized  tuberculosis. 
A.  S.  (Iritfith,  i(,r4,  investigated  i.S  cases  of  this  di.-ease  in 
children  aged  from  eight  months  to  six  years.  Four  only  were 
dehnitely  intestinal  in  origin.  In  nine  the  condition  of  the 
i>i«m.hial  glands  strongly  indicated  a  thoracic  origin.  In  four 
both  sets  oi  gla-nds  were  affected  but  the  lesions  were  con- 
>iderablv  more  advanced  in  the  bronchials  ;  and  in  one  the 
IcMoiK  were  almost  precisely  similar  in  character  and  extent  in 
thi'  two  groups  (/f  glands. 

i;a-tw(KKl  and  F.  (iriffith,  1914,  examined  31  cases  of 
meningitis  m  children.  From  the  distribution  of  the  lesions  in 
111'-  Kniphalic  glands  they  concluded  that  _'.'  were  of  respiratory 
and  luur  of  alimentary  origin.  In  hve  the  portal  of  entry  could 
Hot  be  determined. 

'  See  Walsham,  1903,  p.  73,  •■:  Seep.  i;i. 
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Puttint,'  tlusr  in\r^tiL;atiuii>  to^ctlicr  wi-  liavo  49  cases  of 
iiiLninf^iti>  in  (Iiildrtii,  11  dl  winch  wciv  ((iiisKldrd  to  bo  of 
tlioraric  and  s  ni  .ibddiniiial  wru^m,  while  in  m  thi-  evidence 
WM>  n'lt  lont  In-'iw'. 

Ill  I  iihcniitosis  iif  I'oHd  (ind  Jiliuts  but  httlc  1-  known  about 
tlir  idnchtion  of  the  Ivniphatic  inlands  winrli  nn-lit  jxiint  to 
llif  |Hirtal  b\-  whi.  h  llic  hacilh  entered.  It  i-  ciinipaiatiNely 
seliloni  m  >urh  <-.i-.e-  tliat  oiiimrtunit v  loi  ni.ikin.L;  a  |)iist- 
inorteni  examination  occms,  and  iii  ii>.  ab-enee  n  j^  ottcn 
assumed  tli.tt  tlie  di-ea^e  i-  hinited  tn  --ueh  paii-  a-  (  hnical 
exannnation  -how-,  to  be  alfecti'd  :  but  tin-  i-  iirababl\-  not 
tile  (  a-c. 

A.  S.  (inliitli,  i()i4,  reported  a  ea^'  ot  death  tiom  1  arie~  of 
tlic  spine  111  a  boy  ol  ,s!  year--.  .M. -enteric  and  bronchia!  L^lands 
containetl  >e\eral  (  aleareou-  nodule- ol  the>i/e  ot  pea>.  Cervi- 
cal glands  were  enlar.Lred  but  there  wa-  no  -iun  o|  1  aleilication 
or  caseation.  It  was  mipoSMble  to  -av  where  the  jiortal  of 
entry  had  been.  It  1-  inteie-tin,!;  to  ob-er\-e  that  while  the 
disease  adwinced  in  the  wrtebial  coluinn  it  aj)parentlv  became 
arrested  111  the  nu-eiiteric  and  thoracic  uland>,  for  no  tuber- 
ciilo-i>  wa-  cau-ed  by  injection  ot  einul-ion-  of  the  le-ioii>  in 
these  oi>;ans  into  ,t;uinea-pi,:;s  (ca>e  5.  Inc.  at.  pji.  1 1()  and  124). 

liastwood  and  (.iillith,  i()i4',  ln\•e^llgated  -c\tn  cases  of 
tiiben  iilo-i-  in  children  in  which  one  or  more  boius  or  joints 
were  affected.  In  ,ill  tli-  bronchial  or  myenteric  glands 
showed  evidence  of  tiiberculo-i-.  In  two  the  condition  of  the 
bronchial  glaml-  wa-  -udi  that  the  author-  considered  that 
the  portal  ol  entry  wa-  jirobably  re-piratorv,  and  in  two  they 
believed  that  it  wa>  prolxibly  mesenteric.  In  the  other 
three  they  thought  the  exidence  as  to  the  portal  of  entry  was 
inconclusive. 

riie  author  witnes>e(l  the  po-t -mortem  examination  of  the 
body  of  a  man  ai.;vd  ()o  who  iliitl  111  .\ddenbrooke's  lio-pital 
in  Cambridge  of  tuberculosis  of  the  sjiinal  column.     Careful 

'  It  is  true  tluit  of  tlic  cases  investigated  liy  the  i<<iyal  Coiiinussion,  five 
'■ut  of  12  were  definitely  abdominal  in  utigin  and  only  fonr  definitely  tiioraric, 
ululr  tlirce  were  doubtful  ;  but  it  must  be  reineniljered  that  cases  of  probable 
abdominal  origin  were  largely  selected  for  mvtjtigation  during  the  e.irlier 
part  uf  the  work. 
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scanh  Avnnn^  tin-  .^huuU  nv.,,|,,l  a  hard  ral,atvnu.  nn.hilr  .-.^ 
large  as  ,,  pr.,  ,„  ,,uv  of  th,  .urMntcric  gn.up.  lint  uiuth.T 
thi^  r.'pn-cnteci  thr  pnnurv  I.m  ,,.  .>!  tlir  ,I,Ma.r  wl„rh  u-,^ 
thv  ra.is,.  ,,t  .Irath,  or  .,„,„•  .nliivlv  in.Kp.-n.lrnl  and  po.MhIv 
lonu  antrccdnit  inhrfion,  .-ould  n.,t  be  d.t.  riiiin.'d 

In  .ni..tl,ercaseat  A.id.  nhrook,.'-  [I,,.p,tal  ,„  ,1,..  hodv  o| 

■'  '  '" "■  ^■^'^'"•^  "f  -'.y''  "1"'  <lH'd  ol  tuh.nulo.H  „f  the  dorsal 

v  It,  bra,.,  a  hard  mr.vniwu-  ^land  advan.vd  in  caseation  was 
lound. 

Taking  thrs,.  ,..„  ,,,.,„  to^c.tlu.r,  ,t  ^u■  ,„av  ■^vnwnUyr  at 
'•II  "■'.,„  Mirh  a  hnutrd  uunibtT,  it  would  .emi  that  in  bone  and 
I"'"  tiib,,vulo.,..  botl,  thr  intestinal  and  rrspn-atorv  portal- 
"I'V  a.hnit  th..  ba.,lh,  but  thuv  i.  nothnvi,Mo  .h.nv  \vh|.  h  .,f 
thr  t\>o  d,,  M>  more  Irr.piriitlv  than  the  otluT. 
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^  viTscliUHlenen    Iiitcktionswe^e,,    In-,    Tul.erkul^s,.    nnd    "c-unuber 
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F.      Fell  I V   Iii,t-s/ii;i>ti"iis. 

I  111'  first  suggestion  that  luiniaii  tuhciriilnM-  dittrr-  ctio- 
In-i'  ally  from  that  which  affects  the  low.  r  aniinaN  1-  to  he  toiind 
m  the  writin-s  of  \'illemin,  iSON.  („  hw  l-tudc.  siir  la  'I  i:hc>- 
ctilose  occurs  this  passage  "  \\V  mu^t  remark  that  none  of  our 
rabbits  inocu'atrd  with  human  tubcn  !,■  h;i\c  iMesc-uted  a 
fiilxrculization  -o  rapid  and  i;enirali/.(l  a-  that  whicli  wr  ha\e 
obtained  with  material  from  the  cow.  At  tir^t  we  were  inclined 
to  regard  thi-  as  fortuitous,  but  >ub-e(|uent  experiments  led 
iH  to  suppose  that  tlie  tubercli-  of  the  bovine  race  inoculated 
into  rabbits  possesses  a  much  greater  activity  than  that  obtained 
from  man.  It  niav  be  -upposed  tliat,  like  all  virulent  matter, 
the  tuberculous  matter  is  tfu'  more  \uuleiit  the  nv<w  the 
affinity  of  the  animal  supplvmg  the  Mrus  and  the  anirual 
receiving  it'."     Thus  was  fon-shadowed  half  a  centur}-  ago  the 
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rtr()i:nitinn  nf  ilic  Ininian  ami  b()\inr  ivyn-.  of  tuhfivle 
bacillus. 

Thi>^  statiniciit,  \\]iirli  stciiiv  t(j  i:-,  in  tlir  li^lit  ul  rrccntlv 
ac(|iiin,l  kiinw  !,■(!",..  so  >i,cniti(ant.  wa-  ((implctflv  oN-crlonkcd 
at  the  tiiiH'  th()u,!;h  si-vcral  i'IIut  in\-i-ti,ual(>r-  niaclo  m. mew  hat 
-imilar  (ibsiT\atiuns- and  wa-  lAcn  fori^ntltn  l)v  Kodi  wli.n 
111-  anm.iinr,(l  tin-  d\-rnvny  ot  tlic  lubcn ir  barillu>. 

Kn,  h,  in  1SS4,  >uiccc(lr(l  in  rnltivatini,'  tlii>  ()r!4ani>n!  not 
onlv  Inmi  lubcicnlou^  ]csi(in>  in  man.  bnt  from  tli(Kf  in  niaiiv  of 
llir  lowv  ;■  aninial-  al-o,  and,  llion,i;li  he  niadr  nmiirrou-  ino(  ula- 
tion  cNpcrim.  nt~  ..n  rabbit-,  a-  \\.  11  1-  ,,n  other  aniinaK,  h.-  docs 
iii>t  -rriii  to  haw  nnti(rd  what  X'lllfmui  obscrwd.  So  similar 
did  i!ic  N-anou-  >l!  lui-  of  baciiu  i-o!ated  from  thcM>  sources 
aiiprar  to  him,  and  -o  like  to  one  another  the  K-ion-  caused 
by  their  inoculation  into  difterent  kinds  of  animal-,  that  li.' 
concludid  that  human  and  bo\ine  tiibcrciilo>is  were  identical 
diseases'.     At  lir-t  he  wa-^  m.hneil  to  ref,'ard  avian  Inberculosis 

'  Spo  •■■riu'  ElioloRv  ,,f  Tiih.n  iilosis,"  iCriR.  trans,,  in  Micy.fharasites  m 
Disease.  New.  Syd.  Soc.  1S.S6.  p.  i.,-.  In  his  earliest  piilMicatirm' concerning 
the  etiology  >,{  tuberculosis  Koch  had  stated  that  "  Bovine  tuberculosis  is 
identical  with  tliat  of  man,  and  is  therefore  a  di.sease  transferable  to  man. 
It  must  consecjucntly  be  treated  in  the  same  manner  as  other  infectious 
diseases  that  are  transferable  from  animal  to  man.  Wliethor  the  danger 
resulting  from  the  consumption  of  meat  and  milk  from  tuberculous  cattle 
be  ever  so  great,  or  ever  so  small,  there  is  nr  doula  that  it  must  tic  avoided." 
I'Die  Atiologie  der  Tubcrculose,"  liir!.  K/ni.  U'.'c/,cn-.,lir.  1.SS2.  Xo,  s.  Also 
in  Gesamte  Werke  von  Hubert  Koch,  Cieorg  Thienne,   Leipzig,  vol    i.  p.    143 

It  is  CL-nous  that  Koch  did  not  notice  either  the  cidtural  or  pathogenetic 
differences  bot-.veen  human  and  bovine  tul)ercle  bacilli,  for  he  appears  to  have 
been  on  the  loo<  out  for  such  differences.  He  says  that  he  examined  a  large 
number  of  cultures  because  "it  seemed  not  iirprobable  that,  though  the  bacilli 
from  various  forms  of  tuberculosis,  perhiichi,  lupus,  phthisis,  etc.,  presented 
no  difference  microscopically,  yet  that  in  culture  ditterences  might  become 
apparent  between  bacilli  from  different  sources,  liut  althougli  I  devoted  the 
greatest  attention  to  this  point  I  could  find  nothing  of  the  kind  "  (Kng.  trans, 
p.  i5oi.  Again  (p.  164)  he  says,  "  I  was  not  able  to  distinguish  any  dif- 
ference in  tlie  effect  of  i-oculation  with  mat  -ial  derived  from  varieties  of  the 
tuberculous  process,  as  miliary  tuberculosis,  phthisi.s,  scrofula,  fun.gus  inriam- 
mation  of  joints,  lupus,  perlsucht  and  other  forms  of  animal  tuberculosis. 
So  that  in  this  respect  also  the  different  forms  of  tuberculosis  resemble  each 
other  exactly."  It  is  extraordinary  that  so  acute  an  observer  should  have 
missed  the  striking  difference  in  the  riicct  o'  injecting  the  human  and  bovine 
tuberculosis  virus  respcrtivclv  into  the  rabbit  and  cat,  especially  in  such  an 
experiment  on  the  latter  as  is  reported  on  p.  177  of  the  English  tran.slation. 
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as  idiiitiral  with  tlic^f.  lie  had  not  at  llie  time  bci'ii  iMv  to 
nbtain  cultuifs  ficmi  inwU  tor  want  nl  In-^h  material,  but  as 
all  other  kinds  of  tulniculo>i>  h.ul  yielded  ^nnilar  liarilli,  and 
thosf  of  fowl  tulxTculo-i^.  in  thfir  ajipear.nui.'  and  licha\  iour 
towaids  .inilin  d\'e~.  runiplctfly  agreed  witli  thnn.  he  l)elie\ed 
hiiii-eli,  in  >pite  of  ,!;ap-;  in  the  e\idence,  to  l)e  in  a  position 
1m  -peak  of  the  identity  of  tiibercnlosis  in  different  species  of 
annual-,  lint  he  corrected  hi~  ))ii-ition  with  reu'ard  to  a\ian 
tubercnlosi>  onicklv  wlien  lie  had  an  opportunity  of  berominf,' 
ac(]uainted  with  culture^  ol  tubcnle  bacilli  obtained  from  bird>. 
l-'or  soon  a  I  lei  ihe  di-co\-ei  \"  of  the  tubercle  ba.cillus  b\'  Knch  the 
stiuK'  i>f  the  l)act(  ri()li)^;\-  n|  tuberculu-i^  wa>  t<iken  up  m  I'aris 
by  Xoeard  and  Rou.v,  who  obt.iined  from  a  pheasant  a  strain  of 
tubercle  bacilli  which  ditfered  culturally  and  ixithoi^eneticallv^ 
Irniii  the  bacilli  which  i\iich  had  obtained  Irnin  ir.annnab.  Koch 
himsell  recei\ed  a  culture  of  thi^  strain,  >ent  him  by  the  French 
ob>-er\-ers.  and  at  onci'  recognized  that  the  dilferencc'^  between  it 
and  m.immaiian  tubercle  bacilli  were  fundamental  ;  and  he 
became  conyinccd  that  the  fowl-iul)ercle  baeiUu--  beloim-^  to 
a  species  chstinct  frimi,  thmmh  closely  related  to,  that  of 
maimnals'. 

Abmit  the  -anie  time  the  Italian  ob^eiA'ei-  I-JiNolta  and 
Malfui'ci  h.id  cduu'  to  the  -anu'  conclu-^ion  and  this  \'iew 
inutinued  to  L^ain  .idhen  nts.  lUit  it  was  not  at  once  accepted 
uni\'ersall\'.  and  for  a  time  those  who  took  an  acti\'e  part  in 
the  study  of  the  etiology  of  tnberculo-i>  were  diyided  into  two 
iippi.>sing  parties,  one  ujiholding  the  unit\',  and  the  other  the 
du.ility  of  that  disease-. 

Meanwliile  except  for  ,i  single  dis-enting  \-oice  in  luigland, 
'he  identity  of  the  tuberculosis  of  man  with  that  of  the  lower 
mammals  was  not  questioned  for  many  years. 

The  one  dissenting  yoice  was  that  of  Klein  (1S83)  who,  in 
the  year  following  tlie  announcement  of  the  discoyery  of  the 
tubercle  bacillus,  pointed  out  that  Koch's  work  had  not  clearly 
establislud  the  identity  of  liuman  and  boyine  tuberculosis. 
!\1<  in  liim^elf  liad  noticed  differences  in  fc.rni  and  .irran^i  mcnt 

'  See  Welier  and  IJotinscr,  loc.  cit.  p.  f'o. 

''  See  Koch  and  Kabincjwitsch,  luc  cil.  p.  2.(7. 
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ul  tlic  bacilli  tound  in  human  and  b.ivinr  l.-mn.  and  in  the 
relative  nuniber>  ,,1  ihe.c  micro-.Hganisni^  l..nnd  in  them 
re-pc  .'tiwlv. 

At  Iii>  >u,y,t,H'sti..n  Henea;:,^  (;ibbr>  made  comparatixe  inccu- 
latinn  e.xpenments  on  small  animaU  with  tuberculous  material 
f:tken  ln,m  man  and  the  ox,  uuh  the  c,mse(iuen(r  that  for  the 
second  imie,  tile  important  fact  ',va>  brou,i,'ht  to  h^dif  that 
while  in  the  KHinea-pi.iT  the  disease  could  be  reproduced  bv 
inoculating,'  material  from  either  of  thes^.  sources,  jn  the  rabbi't 
nn  tubeicul(,sis  \va^  produced  when  human  tuberculous  matter 
lull  ol  tubercle  bar,]],  u'as  injected,  while  tlu'  viru>  from  the 
cow  prod,i.-ed  a   v,  rv  lui^h  decree  of  .i^ei-ral  tuberculosis." 

i'.vdm,!,'  experim..nt>,  carried  out  durin."  the  foUowim,'  vear 
confirmed  the  relatue  msusceptibili^•  of  •  ,e  rabbit  to  hmnan 
and  Its  susceptibility  to  bo\ine  tubercui(;>,>. 

From  these  experiments  Klein  concluded  that  "  the  tuber- 
culous virus  derived  from  the  human  subject  is  not  exactlv 
the  same  a>  that  rlerived  from  the  tubercles  of  the  cowi  "  " 
Klein's  work  attracted  little  or  no  attention  at  the  time 
i^nt  ,t  is  ,v,uarl<able  in  that  it  demonstrated,  so  verv  early 
an  important  tact  the  si^nih.-ance  .,f  which  was  destined  to  be 
overh.okrd  for  manv  vears,  and  which,  followed  up  com- 
paiatuvly  recentlv,  has  rovolutiom/ed  *he  views  held  as  to  the 
ivl.itionship  of  animal  and  human  tuberculosis. 

In  iSQ5  Sidney  Martin,  carrying  out  investigations  for  the 
Knval  (  ommission  on  Tuberculosis  appointed  in  the  prcMous 
veai,    observed,    as    indeed    others,    for    examj.le    Chauveau 
(■nnther  and  Harms  and  l^olhnger.  had  done  before,  differences 
HI   the.  seventv  of  the  action  of  human  and  box-ine  tubercle 
b..c,Ih   n,i  the  ox.      In  the  course  of  his  reseairhes  he  f..d  tvn 
caves,  sonu'  with  sputum,  and  others  with  an  eimilsion  of  the 
tubeirulous    lulder    of   ,,    eow.      The    former  group  developed 
onlv  some   shglit    tubenulosis  of   th.-    intestines   spreading  in 
one  case  to  the  mesenteric  gl.uid.,  while  of  th,.  latter,  fed  with 
the  brnine  material,  all  suffered  from  more  (,r  l..ss  widespread 
tulxrcu.osis.     Martin  justly  remarked  that  "  it  is  evident  that 
m  the  case  of  tuberculous  sputum  we  are  dealing  with  material 
'   1SS3,  I  i,'/;  AV/,.  /,,„-.  G,n:  H,l.  p.  i.-Sj. 
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wliich  is  less  inlccti\c  to  lalvc^  than  bovine  tubfixvilous 
iiiatLTial."  But  he  seems  to  liave  ini>sed  the  lull  sif^niticance 
ot  thi^.  and  to  have  regarded  the  chtference  as  merely  a  difference 
in  defiree  of  virulence,  for  lie  adds  "  this  lessened  infectivity  is 
po-sibly  not  merely  a  c  ■  stion  of  dosai,'e,  but  one  of  diminished 
.irtivity  of  the  tubercle  bacilli  in  sputiun  as  compared  with  its 
arti\itv  in  the  tuberculous  le>ions  of  the  cow^" 


1  he  next  ste])  towards  the  differentiation  of  human  and 
b(i\ine  tuberculosis  wa>  taken  in  the  United  States  in  the 
tiillouin.i;  year  wh(>n  'riieob.dd  Smith  (iJSQb)  published  a  i-()m- 
parative  investigation  of  two  strains  of  tubercle  bacilli,  one 
troni  a  bovine  source,  and  the  other  from  a  pet  animal-  believed 
to  ha\e  contracted  tuberculosis  from  its  tuberculous  master. 
In  tlicM'  researches,  whii  h  m.uk  the  commencement  of  the 
modern  \-iews  on  the  relation-hip  between  the  bacilh  of  lunnan 
and  ammal  tuberculosis,  decided  ditferences  in  the  \-iniIeuce 
for  the  ox  and  rabbit  of  the  two  strains  r)f  bacilli,  one  pre- 
sumably human,  the  other  certainly  bovine,  came  to  liglit,  and 
niorph"l()gi(al  peculiarities  also  were  described. 

Two  years  later  (iS(|.S)  Smith  recorded  the  results  of  a 
thfirouL;h  in\-e>tigation  of  lifteen  additional  strains  of  tubercle 
bu'illi^  wiiich  led  liim  to  suggest  the  existence  of  "  a  distincti\-ely 

'   L'>L.  <;  '  .  liil.  A'i/>rj',',s,  iSi)5,  p.  ii,,      lur  particulars  of  tlio  experiments 
referred  to  see  table  on  p.  20. 

'  A  coati.  or  Xafiia  ttayica,  an  animal  described  bv  Sniitli   as  belonging 
to  the  bear  tribe. 

'  These  included  so\cn  from  sputum,  thi  from  the  o\,  and 
the  cat,  horse  and  pig. 


ne  each  from 
Smith,   who  drew  his  conclusions  witli  great  moderation,   modestly  said 


he  had  "  presented  nothing  but  problems  to  be  solved,  and  doubts  to  be 
entertained"  (1898,  p.  511)  ;  but  in  re.ility  he  had  laid  a  solid  foundation 
upon  which  the  modern  mcws  on  thi^  subject  came  to  be  built.  Ilis 
researches  caused  tlie  problem  to  be  followed  up  in  .\merica  by  a  number 
of  observers,  among  whom  were  Kavenel,  iJinwiddic,  I'rothingham,  Pearson 
and  l.artigan,  whose  work  tended  on  the  whole  to  support  the  distinction 
tentatively  drawn  by  Smith  between  the  human  and  the  bovine  types  of 
tubercle  bacilli,  and  there  can  lie  little  doubt  that  tliey  were  the  cause  of 
Koch's  returning  to  the  subject  in  iwoi. 

Some  of  these  observers  isolated  strains  of  bovine  tubercle  bacilli  from 
children  (Havenel,  Dinwiddle,  l.artigan),  and  \agedes,  in  (;erman\-,  working 
under  Koch's  direction  obtained  a  strain  of  bacilli  from  a  case  of  human 
tuberculosis  which  in  Smith's  opinion  was  a  bo\  inc  bacillus  [Journ.  of  Med. 
liesearch,  vol.  xni.  1904-5,  p.  295). 
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liuinan  i ir  -s|iutuni,  aiul  a  bovine  \arict\-  of  tubcrck-  barillu>  " 
whilf  iic  lontiniird  to  rcco^iii/r  tlic  cld-.f  relationship  between 
tiie^-e  \aiieties. 

liut  un  t!ie  whole  hltle  iieed  \\a-  paid  to  Snuth's 
disco\eiy,  and  hir  ^onie  years  more  [\\v  i^eneral  belief  m 
the  identity  ot  human  and  bo\-ine  tnberrulo^i^  remamed 
undisturbed,  or.  at  nio-l,  it  was  ihou^uht  that  tuberele  Ixuilli 
from  the  o\  were  a  little  nion  \irulent  than  those  from 
man.  (On-uiiiently  tlie  >eientitie  world  w.is  ill-nre[)ared  for 
Ko(h■^  revolutionary  >t,itement,  maile  m  I  ondon  in  kioi 
at  the  I-iritisii  ('onf,'re>>  on  Tutienulosis,  •,>  thi  ettect  that 
"human  tuberculosis  ditfer>  Irom  bo\ine  and  eaniiol  be 
transmittetl    to    cattle'." 

lhi^  conclusion  was  based  upon  inoculation  e.xjieriinents — 
briefly  reported  to  the  Congre-s  but  fully  de>cribed  later-— 
which  he  had  been  niak'iiy  durinj;  tlie  preceding  tw  years, 
in  conjunction  with  Sc  upon  cattle  and  swiiu'  with  different 

kinds  of  tubercular  m,  ,1.,'  It  was  al.-o  >u[)ported  by  (-ertain 
observations  gathered  from  the  older  literature  of  the  subject, 
in  which  it  is  recorded  that  a  number  of  experimenters  (among 
whom  were  Chauveau,  (.iintiier  and  Harms  and  1-M)llinger) 
had  attempted  to  infect  cahes,  pigs  or  goats  bv  feeding  them 
with  tuberculous  material  of  \-arious  kinds,  with  the  result 
that  animals- which  ingested  ti: JcrculoiH  milk  or  pieces  of  the 
lungs  of  tuberculous  cattle  always  fell  ill  of  tuberculosis,  while 
those  which  received  tuberculous  material  from  a  human  source 
did  not. 

But  Koch  not  only  drew  from  these  experiments  the  con- 
clusion that  human  tuberculosis  differs  from  bovine  and  cannot 
he  transmitted  to  cattle — a  conclusion  which,  if  we  understand 
by  "  human  tuberculosis  "  that  kind  of  tuberculosis  which 
is  present  in  an  o\erwhelming  majority  of  the  cases  which 
occur  m  man,  ha-  >ince  been  fully  conhrnu'd-but  he  went  ■.n\  to 
deny  tliat  bovine  tuberculosis  is  transmissible  to  m.in.  or.  he  -.ijii. 
is  at  least  so  rari'ly  transmitted  to  him  that  the  il.imer  ina\-  be 
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'   Trail, Ml.  lint.  Cong,  on  Tuberculosis  (1901),  London,  vol.  i,  p.  29. 
*  Koch  and  Schiitz,  Archn  f.  wissenschaftliche  11.  prakHsche  Tierheilliunde, 
1902,  Xos.  I  and  2. 
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sakly  ignuivd'.     In   this  \u-  was,   doubtless,   in  error,  as  the 
Very  extensive  researehes  carried  out  since  haw  amply  shown. 

It  will  he  ob>rr\-eii  that  Kocli  wt-nt  much  turtlier  than 
Snutn  and  his  loljowers  m  America  who,  while  distingui>lun,L; 
I  Icarlv  between  the  human  and  bo\-ine  types  of  tubercle  bacilli, 
iie\'er  denied  that  the  latter  wa-.  i)athot,'i'nic  for  man. 

Ihe  announcement  dl  the  di>tincti(in  bitwini  Ixniiie  and 
iiiimaii  tuberculosis,  and  the  .issertion  that  the  latter  i>  not 
tran>missiblc  toman.  pro\-oked  at  the  time  a  storm  of  opposition 
especially  amonu  tlio-c  wIid  w(  le  stri\inL:.  in  the  mterc'^t  of 
human  public  health,  to  eradicate  tuberculous  tKnn  ainon^:.' 
cattle.  Xocard.  Han^.  Woodhead,  McFadyean,  (  rookshank 
and  l)elej)ine  all  more  or  less  stronL;ly  opposed  Koch  at  thi' 
(  on.i^ress.  W.card  admitted  that  there  was  a  tendency  to 
exajjgerate  the  daii-er  of  bo\ine  tuberculn>is  i,;  man,  and  he 
was  ,t,'lad  that  Koch  had  chi'ckcd  thi>  mo\-ement .  P)ut  he  feared 
le-t  the  reaction  mi,:,'ht  ,i.;o  too  far.  "  Ho\-iiH'  tuberculosis," 
lie  >aid,  "  pla\  -  a  very  secondary  part  in  human  tuberculosis, 
but  as  long  as  this  danger  exists  at  all  it  cannot  be  suppressed 
I'V  denying  it-." 

Lord  Lister,  who  presided  on  the  occasion  (it  this  addres^, 
at  once  grasped  with  great  precision  both  the  strength 
ami  the  weakne^s  of  Koch's  position,  and  p(jinted  out  that, 
^\  hiie  the  evidence  which  Koch  had  brought  forward  that  human 
tuberculosis  cannot  be  communicated  to  the  bovine  species  was 
"  exceedingly  conclusive,"  the  converse  proposition  that  bovine 
tuberculo>i>  is  incapable  of  dewlopment  in  man  was  a  totally 
litferent  one  ;  it  did  not  follow  necessarily  from  the  first,  and 
the  evidence  of  its  truth  which  had  been  brought  forward  did 
not  seem  to  him  verv  conclusi\-e^. 

'  "  Thougli  the  important  qiicsti'ii  whctlit-r  iiinn  is  susccptililc  to  l)ovine 
tutjerculosis  at  all  is  not  yet  ab.solutel\  ilecideii,  and  wrll  not  admit  of  absolute 
decision  to-day  or  to-morrow,  one  is  nevertheless  already  at  Hberty  to  say, 
that  if  such  a  susceptibility  really  exists,  the  infection  of  human  beings  is'a 
\ery  rare  occurrence.  I  should  estimate  the  extent  of  infection  by  the  milk 
and  tlesh  of  tuberculous  cattle,  and  the  butter  made  from  their  milk,  as  hardly 
greater  than  that  of  hereditary  transmission,  and  I  therefore  do  not  deem  it 
advisable  to  take  any  measures  against  it  "  (Koch,   Trans,  of  the  Congress 

vol.   1,    p.    30). 

-  loc.  cil.  p.  37.  1  /oc.  cil.  pp.  35,  30. 
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In  ilrawiiii;  liis  icinclu'-Kin  tiinccrnin;.,'  tic  tiMii--mi->^ib'lity 
(it  b()\'iiu-  tubcnuli)>is  to  man  Koch  was  undoubtcdiv  mtiuciK'cd 
bv  tlic  allc;;r(l  rarit\'  ot  primaiA'  intestinal  tiibcrculo-i^  iii 
(icrniaiiy.  lie  argued  that  if  huxini'  tiil/ciculo^is  i^  tians- 
niiltcd  to  man  it  must  ()c  tinouijh  the  tul)ci(ic  bacilli  idii- 
tained  in  mill-:  .iml  butter,  it  i,  ust,  m  lad,  in  man  be  a  food 
inlectioii,  and  theietoie  should  cause  intestinal  tubcri  ulosis'. 
Hut  cases  ol  primary  intestinal  tubeix  ulosis  were  rare; 
"Anion,!,;  933  cases  ot  tuberculosis  oi  children  at  tlu'  Emperor 
and  I'^mpress  iMedenck's  Hospital  toi-  (  hildren  (in  Px-rlin) 
Ba,L;insky  never  found  tuberculosis  nf  the  intestine  without 
simultaneous  disease  of  the  luuf^'s  and  the  bronchial  i,'lands  "  ; 
and  iiiedert  had  obsi'r\e(l  oiiK"  i()  cases  of  this  kind  anvmi^ 
,;i04  post-mortems  on  tuberculous  cliiKlren  ;  consequent Iv  in- 
fection \\i!h  bo\'ini'  tubercle  bacilli  must  be  rare  also-.  He 
does  not  seem  to  ha\-e  reco^;ni/,ed  the  fact,  now  ;,'enerally 
admitted,  that  tubercle  bacilli  mav  enter  through  the  muc  ous 
membraiK  ot  the  inte->tine,  or  of  ^onie  other  jtart  ut  the  ali- 
mi'iit.iry  tract,  ,ind  st't  uj)  i)riinaiv  tuberculosis  in  the  Ivm- 
phatic  ,i;lands  (dnnected  therewith  without  causin,^  anv  \isible 
lesions  ,it  the  point  ol  th^■ir  entry,  but  protluciiiL;  m  the  ,!,'lands 
tliemsehes  abundant  evidence  to  indicate  the  route  bv  which 
the\-  had  traxelled  and  the  surlace  through  which  the\-  had 
peni  trated. 

It  would  be  (hi'tuailt  to  exai{,L'''rate  the  effect  of  Koch's 
announcement.  It  at  once  cumpktely  i)aralv/ed  all  tlie  nany 
efforts  which  were  iheii  beiii^  nic.de  in  the  interest  ot  human 
public  health  to  stamp  out  tuberculosis  from  amonu  the  herds 
of  cattle;  and,  on  the  other  hand,  it  is  jirfibabk'  that  no  single 
incident  has  e\'er  done  so  much  to  stimulate  experimental 
in\'esti,L;ation.  <  u\at  ISritain  a])j)ointed  a  l\o\-al  Commission 
which  carried  out  on  a  liberal  scale  a  long  series  ot  researches 
continued  without  interruption  for  nint'  years. 

H(niallv  thorough   in\estigations  were  undertaken   bv   the 


'  "That  a  case  of  tuberculosis  lias  licen  caused  liv  .linifnta  ran  he  a-^unied 
with  certainty  only  when  tlie  intestine  sutlers  first.  .  .but  such  cases  are  ex- 
tremely rare"  (Koch,  loc.  cit.  p.  2y). 

•  loc.  cil.  p.  30. 


"^1  Knell-;    A\\(ir\(  i.Mi  M       |,(i\V    l.\K    |^■^11IIIJ|  j.,  ; 

<uMin(lluit>anit    in    iUiliii,   and   ds,     hnv   in   <uTniany   many 
\alnabk'   mvc^tif^ations  uvri'  nialr. 

In  the  United  States,  at  Harvard  I'mversity,  TlKobald 
Muith  (uiitinufd  hi>  researches,  while  lor  the  Bureau  ol  Annual 
lndu-,try  at  Wa-hm,L;tun  Mdhler  and  \\'a-,hl.urn,  and  lor  the 
Public  Health  I)ei)artnient  ot  the  (  ity  of  New  York  Park, 
Krumwiede  and  others  went  to  work  on  the  prublein  ot  annual 
and  liunian  tubeniilosis. 

In  1' ranee,  Italy,  Denmark,  Holland.  Swidcn  and  [apaii, 
important  researches  were  undertaken. 

The  collective  result  ot  the-e  nue-ti-ation-  ha-^  bun  an 
enormous  advance  in  the  knowled,L;e  ot  tubeiruloM-,  tiie  con- 
sideration of  which  111  (ktail  will  oci  upv  many  paf^e-^  of  the 
succeediuL;  chai>ter-.  .Meanwhile  it  may  be  i)ermissible  to 
anti.ipate  a  little  in  order  to  >t'e  to  what  extent  the  position 
taken  up  by  Ko(  h  at  the  ('oii,L;re'-s  of  kjoi  ha>  bet'ii  jiHtilie^d, 
and  to  what  extent  coirertcd. 

( 111  the  one  hand  it  ha-  been  i)ro\-ed  coii(hi>i\eIv  that  Koch 
was  ri^'ht  m  hi-  idnteiition  that  '■  human  tuben  ulo>is  ditters 
trom  bovine  "that  i^  to  >ay,  it  we  understand  by  "  human 
tubrnulo-i>  "  the  loult  of  infection  with  that  tvpe  of  tubercle 
ba.  illu-  which  i>  louid  in  the  o\-erwhelniing  majority  of  cases 
"t  tuberculosis  m  ,iaii.  Human  tuberculo-is,  in  this  sense, 
cannot  be  transmitted  to  (-attle. 

On  the  other  hand  it  lias  now  Ix'conie  certain  that  Koch 
underestimated  verv  .i^ieatlv  the  dant^er  of  tubeivuloMs  being 
tr.ui-mitte'd  from  cattle  to  man.  ^[any  cases  of  tuberculosis 
m  the  human  Mibject  liave  mihv  been  proved  conclusivelv  to 
be  cau-ed  bv  the  bo\ine  tubercle  bacillu- :  .nul  it  cannot  be 
doubled  that  these  case>,  with  perluips  a  rari'  exception  here 
and  there,  lia\-e  been  derived  directl\-  from  the  cow.  Such 
ca-es  inav  now  be  regarded  as  in-tances  of  bo\-ine  tuberculosis 
"C(  urrum  in  man.  lUit  their  number  is,  almost  certainly.  >m.dl 
'■"mpared  with  the  ,creat  mass  of  cases  caused  bv  the" human 
!\-pe  of  tubercle  bacillus.  And  there  is  -,,od  reason  to  beli(n-o 
that  thev  are  mainly,  if  not  almost  eiitnvly,  conhned  to  young 
children.  W  h,it  exactly  is  the  proportion  of  bovine  tuber- 
culosis  to   the   commoner   kind    of    tuberculous   infection    in 
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111. Ill  It  1-,  inii)(>---il)lf  ,it  lur-ciit  ti)  say;  in  a  stibse<|urnt 
ili.il>lii  .1  Kiin^li  i~tiiii.itr,  1). 1-1(1  on  such  evidence  a-<  i-- 
a\Mil..hlr.  \\ill  hf  L;i\(n'.  liiit  I  lie  --ubject  is  coniplicati'd  hv 
tile  I.K  t  ill, it  ^uiiir  in  lilt  I  i-<aii  lii-^  wdiild  ^cciii  til  mdii  ate 
tliat  till-  priijiiiitiMii  ni,i\  lir  \  i  r\-  diltniiil  in  dittrrcnt  placr-. 
Ot  (ini'  tiiin;,',  liii\\(\(r,  wr  n\.\v  he  -iiii' ;  hnxmi'  tuhciculusis 
1-  an  iii-ii^nitii  ant  (■.iu--i'  nl  dratli  in  tlm-i-  wlin  lia\r  iia--fd  the 
age  t)l  (  hililluKxl-. 

Kiiih.  thricfnrf.  wliilr  111-  I  li.iiacteristic  iin[ieluo-it\'  iin- 
dtiubttdh'  Ird  hmi  tn  ii\cr-tatc  Ins  case,  is  j)i>titi('d  in  the 
general  nbjcit  ni  hi-  .iniinuii'  'int.  \\hi<li  w,i-  tn  turn  the 
attentidii  nt  imhlic  anthoritie-  Inun  a  tno  (.•.\clu-i\e  cnncfntia- 
tiiiii  (III  the  animal  -(iiircts  of  intcction,  the  iinixirtancc  of  which 
uasbcniL;  oN'tTe-tiniatcd  at  tin  time,  and  to  !•»  ii-  ihcin  once 
UKjre  (111  the  phllii-ic.il  liimiaii  hcini;,  the  one  and  oiiK'  i-;uat 
SDtirce   oi   hninaii   t  iihcKMili  wis. 

Ki  i  ii<i;n(i;s     vi 
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lesions  of  the  disea.se  where  fatal  have  been  referable  with  iiw  excejitions 
to  human  bacilli..  .  .Of  young  children  dying  from  primary  abdominal  tuber- 
culosis the  f.ital  lesions  could  in  nearly  one  half  of  the  cases  be  referred  to  the 
bovine  bacillus,  and  to  that  type  alone."     A'.  C.  T.  Final  Report,  191 1,  p.  39. 
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Bacilli.     1  he  Choice  of  culture  media  for  primary  cultures. 

The  Antiformin  method  of  raisiiii;  cultures  from  sputum. 
J  he  l.ruii^lh  of  Life  of  Cultures. 
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;iiv  n.nii.  il.  .itici  the  Im-t--  m  w  In.  h  iln-v  1  mmni'iiK- m  <  ur, ///i' 
huiihui,  Ihc  hiinHC  and  the  ir.ititi  typisK 

That  the  thret-  tyix-s  exist  there  can  !)<•  im  dnnlii  ;  .  ultuial 
'lilterences  are,  as  a  rule,  evident  ;  anil  tluic  ,11,  wril-maikid 
di-tinction-  'A  \iiiilrm-e  for  certain  species  nt  .nmiiiU  <)\\ 
tlir  other  li,iiiil  tl;,  ifseniblances  are  strikini^  ,iml  tliriv  ,  ,m 
!)<•  iin  tl.iiihi  th.il  111.  \y]H->  are  nearly  nlatrd  sm  huk  ii  h 
admittc'I  nn  all  -iil<--  l'>iii  uliilr  ~.inir  ir-.m!  ih,-  types  as 
clearlv  (li-tm.  I  .iiid  stable,  otli.i^  hold  that  thi\-  iinri^<'  intn 
one  another,  and  lind  transitional  lorin^'-;  and  lluic  air  not 
vv.intmf,'  those  who  believe  thai,  undn  lavMuiahle  mimuii- 
"-tanees,  a  strain  of  a  ^iven  iy]»'  ni,i\-  br  .nnxcitrd  into  on.' 
of  another  t\-pe, 

Stabilii\-  I, I  t\[ii'  I  harac  ter-  i-  the  one  ( undition  ii|ioii  wIik  h 
the  existence  ol  specio  anion-  ba(  teiia  can  be  e-tabh-lieil, 
and  until  the  vexetl  (|iiestion  ol  the  ^tabilitv  of  tlie  three  kind-^ 
of  tnberele  bacilli  ^liall  haw  been  .-.ettled  it  \-  not  ad^u.^>ible 
to  apiiK-  to  tluni  an\'  term  ot  precise  meanm,;;  ^uch  as  "species," 


'  \  fourth  type  is  sonictinie-i  recognized,  anrl  spoken  of  as  the  fisli- 
tiilHTik'  bacillus,  or.  since  it  has  Ix-en  found  in  other  of  the  lower  vertebrates. 
as  tiie  tul)ercle  liacillus  of  cold-l)|.)(Klrd  animaN  ( l\altt)lutertul)erkell)azillus). 
It  doutnless  possesses  some  decree  of  p,itlioi;enic  i)i)wc.-,  aiul  it  sicin-,  lapahlo  of 
producing'  ful>erc!es  in  froijs  when  injected  in  sulticient  (|uantil\-.  Imt  11  is  t,, 
Ik>  found  in  many  cold-bloodcd  animals  which  apjiear  to  be  perlo  ih  iH.dtliv, 
and  it  is  by  no  means  certain  th.it  the  (jross  lesions  ulii.h  h.uc  sometimes 
lieen  seen  associated  with  it  are  really  the  result  of  its  activity,  .ind  not  of  that 
of  Mime  other  parasite.     (See  p.    \oi.) 

-  Thus,  for  e.xample.  Fibiger  and  Jensen,  who,  after  giving  in  del, ill  tht- 
Conclusions  which  they  drew  from  their  extensive  researches,  sum  up  with 
ritercnce  to  niammalian  bacilli  as  follows-  "There  are  therelore  no 
characteristics  of  which  one  can  say  that  they  are  absolutelv  distinctive 
of  the  alleged  types,  and  which  may  serve  as  trustworthy  iliagnostic 
criteria.  The  unsoundness  ..1  the  classification  into  two  sharply  opposed 
tvpes  comes  out  clearly  when  one  compares  a  series  of  strains  with 
respect  to  their  various  pn.pcrties  One  must,  indeed,  admit  that  the 
majority  of  strains  isolated  from  the  ox  show  those  characters  which  are 
held  to  distinguish  the  bo\  ine  type,  and  also  that  the  majority  of  strains 
isolated  from  human  sputum  may  be  brought,  without  much  strainui.i;,  within 
tlie  conception  of  the  human  type  :  there  remain  however  certain  strains 
which  must  be  looked  upiin  as  intermediate  because  they  jwssess  one  or  mf)re 
characters  (j£  the  human  type,  and  others  of  the  bovine  type."  They  then 
sue  nine  examples  of  such  intermediate  strains.     (/>V».',  ))/?t/.'ll'.ii7;fi!si,Ar,  iyo8. 
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■sub-species,"  or  "vaiktifs"  ;  and  one  iiiu-t  lir  .  unic  nt,  at  least 
(or  flu-  present,  to  sjx'ak  >if  tlimi  as  ■  tv])'  -,'  .m  expression 
whitli  iloes  not  connote  any  <li  timtc  ( (.miniiiinnt  ,is  to  the 
exact  degree  of  relationship*. 

Morft/iologiaU  and  Bio-ilu-micul  Characters. 

('•cncral  considerations.  Tubercle  baiilli  are  small  motion- 
less rods,  rather  irregular  in  outline,  more  or  less  segmented, 
and  often  sliowin;,'  polar  bodies,  'i'liey  possess  no  flanill.i,  and 
lonii  no  spores — or  at  least  none  ol  tlie  u-u.il  t\pe.  They  are 
prohiiblv  related  nearly  to  a  ininiher  of  otiier  -.jjeiies  whidi  re- 
semble tliein  iiinre  or  less  closely  m  morpliolot,'ici:l,  bio-du  niical 
and  cultnr.il.  and  to  a  very  slight  degree  in  pathogenetic,  proper- 
ties. Since  all  these  sjx-cies  have  certain  jnculiarities  oi  chemical 
composition,  which  render  fluni.  when  once  they  are  stained, 
more  or  less  in(  .ipaMi  nl  ti,  in-  .li  .  olori/.ed  bv  moderately  strong 
acids — a  tnMlnii  nt  whii  li  inM.nitlv  himmm-,  iIk  (  .lum  hem 
all  other  stained  liaetena — tin  v  liave  been  pla(((l  tn-.  tlur 
ill  a  (las-  (■(iiniiiiently  nanu'd  tlu'  aeiil-t.ist  i^imiM. 

In  lilt  If  iiii.iphological  characters  tiil^r.  1,  Ivk  ill:,  .iml  ..iIk  i 
111.  niliei  -  111  the  acid-fast  gronj),  resemble-  tlie  ilijplith.  iia  lui  illiis 
.M':l  t'  Miliir  lo''teria  which  constitir-'  tlie  >u-called  diph- 

theroid-KJiip.  I  lie  foUowiiiL;  eharacters  >.  eommontoflj  the 
bacteria  placed  in  tlie-e  two  i^mups  •  'Ihe  Ixu  illi  ,iie  sdinewhat 
irregular  in  Mntlme,   nmre  or  less  riii\i(l 


(I,   ami   lia\e   rnuiuled 


'  riipse  typf''  of  tubcn  Ic  bacilli  are  not  cotuiiictl  strictly  to  tlic  hosts 
whose  names  they  l>ear  ;  for.  as  we  shall  sec,  the  human  tyi>e  of  bacillus  has 
been  found  in  the  monI<ey,  the  piK  and  the  parrot,  the  bovine  type  in  many 
other  mammals  In-sides  the  ox,  and  the  avian  type  m  the  pig.  the  ral)bit 
and  the  mouse,  and  possibly  also  in  man  ;  nor  is  the  susceptibility  of  a  single 
species  of  animal  necessarily  linuted  to  one  type  of  bacillus,  man,  for  example, 
as  we  shall  see,  being  attacked  both  by  the  liiim.iii  .nul  bovine  types,  and 
the  pig,  to  a  variable  extent,  by  all  ttirec  types  Nevertheless  these  names, 
human,  l)ovinc,  and  avian,  as  applied  to  the  three  types  of  tuljercle  bacilli, 
though  perhaps  not  strictly  accurate,  are  so  firmly  established  by  usage,  and 
,Tre  on  the  whole  so  convenient,  that  they  will  probably  continue  to  be 
employed. 

It  must  be  umlcrstiidil  tli.it  win  n,  in  these  pages,  the  terms  luiiiniii, 
hcvine,  or  avinn  tulicrcle  bacilli  arc  mentioned,  tlio  lype  alone,  and  not  the 
origin,  is  referred  to. 
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Hill  -oiiK-tmic- <  lulilnil,  I  I  111-  In.L'ul.ii  ill  tiilriitiDii,  or  scfj- 
""'iit.itii.ii,  1.1  III,  I  liinini.pliil  -.\ib-.t.m(c  «il  the  bacillus  is 
MMially  a  inaiknl  iliaiailii.  .md  jM)lar  bixlii's  an-  oftt-n 
present.  In  both  fjroiips  hi.ni' Imii:;  is  sonntitni-.  tlimiL;!! 
iiniy,  seen. 

Ibis  i»(a<i(.nal  hranriiiiif;  has  suj^^cstcd  a  mni,  distant 
nlationsliij.  ii.  tlir  stivptof liriccs,  a  view  wlin  b  w  supportfcl 
l>v  tfie  existence  among  these  lai  !■  i  niiero-ort'anisms  of  acid-fast 
spi'cii's. 

In  their  iiiaiint.i  it  siainiii;;  with  aiului  dy  ^  t'lr  a(id-la>t 
bacteria  differ  from  the  diiilitlnroids,  and  from  most  of  the 
sticptothrices,  in  that  they  stain  ini|ii  i  Icctly  and  slowiv  with 
d\'cs  wliicli  are  succes-^fiilly  cmpluvrd  im  staini!;L,'  othci  bacteria. 
I'iar.d.  Iiii  t  xampic,  in  l.(ittli-r's  (alkainu')  nictbylcnc  blue  for 
a  t>-w  miniiir-  tiihmir  h.n  ilh  n  iiKnn  .ilinost  unstained;  some 
nulividiials  take  up  a  little  n|  iln-  i  ilnui,  hiii  in  nune  i-  the 
staiiung  aiivlliuiL;  but  v.rv  un|>iii,ii.  ii  -neh  s'.iuiuij,', 
iiowever,  he  pmlMiii^iil  Lm"  _>.}  hi.ui~  ni  more,  very  fau'  n  -iilts 
inav  be  obtained.  This  \v,i-  tin  unthi.d  u-i  d  In'  Km  h  wlnii 
lie  tirst  di<e,,\-,.|-,.d  the  baeilhi-  :  hut  it  lias^iven  wav  In  aiiutlui , 
'infill, ilK-  iniH.ihiied  1)\-  i;iu!ii  h  and  since  ^li^lltlv  modilied, 
md  tins  Is  iiiiw  eiiipln\ril  ,iliiiii-t  uiii \  ei -,dl\-.  It  consists 
I  ssciiii.dh-  in  staining  the  h,,.  ilh  jm  ,i  liw  minutes  in  carbcl- 
lni!i-Mi.  Ill  .miliii-linhsin.  luatrd  ihmiIv  tn  th,-  hoilniL:  imint. 
I  hi-  piiWiliul  (l\e  ))enetrates  r,i-il\-  aiid  ipmklv  intn  the 
relraetinv  hai  illi.  and  whin  miir  tin  l,itt,i-  ha\e  taken 
up  tile  colour  the\-  hold  It  lirniU-,  -n  that  the  preixiratinn 
may  be  washed  fr.rl\-  m  l.nrh-  -tnmi;  suhitum-  (jn  ;(>",,) 
"t  the  mini  lal  aeid-  and  ahn  m  ahnhi'l,  witliDUt  IdsIiil;  tlic 
.-I.iur. 

it  must  ]}(■  added  that  tlure  are  de^rei-  ol  aeid-ta- tr.ess 
.mnn.L;  the  nieiubers  nl  tin-  .nid-tast  i^rcu)).  riir  bacillus  nf 
i'prosy  is  not  so  acid-fast  a-  that  nt  tubi  n  li  .  Tubi  rcle  bacilli 
probably  represent  one  e.xltnne.  ,md  at  tin  nther  are  certain 
species  ot  haeilh  whieh  are  cmlv  acid-ta^t  under  certain  con- 
ditions of  riiltiiie.  One  of  these  the  writer  has  isolated  several 
tunes  from  cow's  milk.  This  ort,'anism  was  acid-fast  only 
when  grown  in  the  pres     i  ■■  of  fat  (creaml.  and  on  ordinarv 
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media,  sucli  as  nutrunt  at,'ar,  closely  resmil^lcd  tlic  hucilli 
<»f  the  diphtheroid  gn  111,1.  Such  species  loiin  a  Inic  Imk 
between  the  acid-fast  aiul  tlic  diplithcroid  firoups. 

Morphological  Characters  of  I  lie  Iliiiiuui  mid  Ho-.i/ic  'I  v/ws 
Compared.  Tubercle  bacilli  of  the  maniiiialian  tviics  arc  \  try 
variable  m  loii^th.  be  ini;  Imind  sonietinus  a>  -liort  as  -5  nr 
•75  AJ,  and  at  .ithrrs  .ittainin,^'  a  Icniith  of  2  to  .f^u,  nr,  acwul- 
ing  to  Eastwood,  7  to  S^,. 

Forms  as  loii.t;  or  even  imn  h  lon-cr  than  thi-.  undoubtedly 
occur,  but  it  is  dit'ticult  to  km>\\  whether  we  are  dealini;  with 
single  bacilli  oi-  with  threads  composed  ot  a  number  of 
bacilli  arrani;ed  tnd  to  end.  Such  thread^  sometimes  occur 
in  old  jKitato  cultures,  and  jircFhablv  in  those  of  the  a\-ian 
ty]ie  mure  eonuiKmh-  than  m  thn-e  ot  the  two  maniuiahan 
types. 

Too  nuieh  lia-  br(  n  in;ide  of  the  fact  that  bo\-ine  tubercle 
bacilli  are  shorter  than  human.  Tlieiv  i-,  no  doubt,  some 
slight  difference  as  a  rule,  but  the  longer  forms  of  the  boxine 
bacillus  exceed  in  length  tlu'  shorter  forms  ol  .he  '  uiuan 
bacillus,  and  thr  difference  on  the  whole  is  so  Mnall  as  to  be 
of  no  prai  til  al  \alue. 

H.  J.  llutijieii-,  when  working  for  the  Royal  romnii-si,,n. 
made  a  .-eries  ol  \,.r\'  careful  measurements  of  \,irious  -ir.ims 
of  tubercle  bacilli.  The  method  consisted  of  measuring  the 
length  of  100  consecutu'e  bacilli  from  a  given  source,  care  bein^- 
taken  to  avoid,  as  tar  as  po>sible,  conscious  or  unconscious 
selection,  'ihe  leMilt-  were  then  set  out  graphically  in  order, 
a  number  ol  jiarallel  lines  I,,  wyj^  drawn  at  rii;ht  angles  to  a 
common  base,  each  line  representing'  a  single  bacillus  and  being 
projxirtionate  in  length  to  that  bacillus.  In  this  wa\-  a  number 
('f  graphic  repres,.nt,,t ions  were  obtained  whu  h  could  be 
readily  compared  with  one  another,  and  which  i>osses-ed  this 
advantage  over  numeric, d  axcrmes  th.it  they  avoideil  the 
difficulty  of  deciding  wh.ther  the  loni,'  hirms  alluded  to  abox'e 
should  be  treated  ea(  li  as  a  sin-;le  bacillus  or  as  a  ch.iin  of 
several  bacilli,  for  with  the  liraiihie  method  such  forms  (  nuld 
be  included  in  the  comparison  or  disregarded  at  ,\ill. 

These  diagrams  are  selected  from  a  considerable  numbtr, 
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and    are    fair    representations    of    (lifferencos    and    similarities 
whicli  wore  eo  'stantlv  observed.     Tluy  show  clearly  : 

I,  That  (I'liprcle  Ii.k  illi  wluthrr  Uiiy  be  of  imni.iri  cr  box  ine  type  are 
imich  lonRer  \>  hen  tliev  ha\  e  gnnvn  in  animal  tissues  than  in  artificial  culture. 

i.  That  .ul)ercle  bacilh  of  bovine  and  human  type  respei  tively  dittcr 
very  little  .n  length  when  srown  in  pure  culture  on  serum. 

i-  There  is  probably  rather  more  difterence  betxveen  Iwvine  and  human 
bacilli  when  K'own  in  animal  tissue  .  but  of  tins  there  is  not  sufficient 
evidence  to  make  certain. 
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(MlaT  ili.iurani-  inadc  nii  llic  ^aiiK'  i)lan  -\\i>v  ■]  that  Imtli 
hiiinaii  and  bdxino  tiilKTilc  bacilli  when  i;i"i)\vn  in  mtli  (  ulturc 
are  cnn-idcrablv  lont,'(r  than  wIk'Ii  yrown  <in  senmi  cultures, 
but  nut  ~ii  limi,'  a^  wlun  cniuii  ni  aniui.d  tw-uc^. 

Mt>rf>lu>l(>'j,icdl  CliKi-tHtcrs  vf  the  .  \'  iiiii  I y/^c.  A\-ian  ttiliciclc 
bacilli.  tliMin^li  a^  a  rule  n']ati\-fl\-  >h(irt ,  arc  i>rrha]i-  the  nm-t 
variable  of  tlic  tlnic  tvpc-  nl  tubercle  bacilli,  .md  (|uitc  Inn;; 
lornis  arc  seen,  imt  umciiimi  iiilw  bntli  in  the  animal  b(id\-and, 
sometimes,  in  cultures.  In  old  culture-,  tor  cxainiilc  on  potato, 
e.'CteusiN-e  threads  are,  as  has  been  said,  soinetiuies  --een.  1  he-e 
are  ol  two  kinil>.  one  indermite  in  outline  ,md  -tainiu;;  badly, 
and  till-  other  thicker,  e.^traorchnarilv  -harjily  detin<<l,  and 
beaut  dully  and  rci^ulailv  articulated.  It  i>  among  such  lorms 
that  the  branched  element-  are  seen.  There  can  be  no  question 
that  these  represent  true  branchin,','  and  not  an  apijearance 
produced  bv  the  fortuitous  arrauLjement  of  sewral  liacilli  hinn; 
in  cc)ntimii1\',  lor  there  i-  often  a  little  thickenint:  at  the  ]ii>nil 
where  a  branch  Iea\-es  the  parent  -lein.  an  ajipearance  which 
could  not  possibh'  be  simulattd  in'  two  bacilli  |\-ini;  accidentally 
the  one  at  an  anj^'le  to  tlie  other,  and  luoieoxer  -onie  of  the 
branches  appear  as  small  bud-.  Sometime-  the  branelu'd 
threads  end  m  a  -li.ulit  c|ui)-like  e.\jian-ion. 

Branched  torm-  are  -aid  to  occ,ir  in  the  two  mammalian 
tvpes  of  tubercK-  bae-illi  al-o,  but  they  have  ne\er  bet  n  -eeii 
hv  the  writer. 

Cull  II Id!  ( ' hill  ih  fcy^. 

(iciici'til  I  niisi'Jci'iiliiiiis.  Tubercli'  ba(  ;lli  mow  -lowh-.  In 
primarv  culture-  no  -rowth  i-  -etii  lor.  a-  a  rule,  m-arly  a  tort- 
ni,e;ht,  and  e\en  m  the  ca-e  of  -train-  which  ha\"e  been  i^rowing 
on  artificial  meilia  for  a  lon^'  time  the  tir-t  visible  sit^ns  of 
multiplication  do  not  appear  for  se\-eral  da\'s  ,itter  -owin,L;' 
a  subculture. 

But  thoivuh  the  growth  of  tubercle  bacilli  i-  -low.  compared 
with  that  of  other  b'.cteria,  it  is  loni;  continued,  and  cultures 
which  are  doin,;;  well  [;roduce  eventually  a  con-ideialile  mass 
of  bacilli  which  forms  a  layer  of  some  thickness. 

But  this  is  not  the  ease  with  primary  cultures.     When  tir&t 


XIJ 


(  ^I.•n■I^\I.  >  haka'  i  i:k- 


isolatcd  fidiii  aiiim.il  ti-sues  -,  '  i)l,int(d  mi  .iiuli.  i;il  in.dia 
tuhcnli"  bacilli  j^row  not  omv  slowly.  l)Ut  willi  (liinmlty  ; 
u-iially  some  of  the  attt'inpted  cultures  tail  alUj.mtlRT,  and  in 
"ihtr-,  niultiplitation  iii.iv  -ease  aftor  the  formation  ot  a  K\\ 
i-iilat((l  colonics.  At  times,  whm  the  medium  j)ro\i-  t..  he 
m  jKiiticularly  ;.rood  condition,  i^rowtii  mav  proceed  lurther, 
and  rai-ed  colonie>  of  >oine  >i/.e  de\e]op,  but  e\en  then  they 
remain  discrete'. 

<  In  many  of  the  usual  culture  media  on  which  they  aftor- 
w.ii'd-  do  well  tubercle  ba(  illi  in  primary  culture  do  not  grow 
at  .ill.  Some  prelimmar\- adaptation  on  substances,  such  as  egg 
or  serum,  which  re-eml)le  as  closely  as  mav  1».  the  -uli~tan<-e 
of  the  li\in-  !>.  idv  heme  necessary  before  these  hitherto  )  ara-ific 
bacteria  can  be  i^i^i  to  thrive  on  a;,'ar,  ])otato,  or  broth-. 

Adapi.ition    tu    new    i  oiiditmu^    ,,|    hi,.    out>ide    th.'    Ining 

inimal   liodv  jiroceeds  slowly,   ,md  it    i-  not.  as  ;i  rule,  until  a 

number  ot  subcultures  have  been  ,i.;rown  111  a  sue.  es-ion  -xt.  i:iling 

A.  r  m.uiv  U'.k-  that   the  maximum  degree  ot  hi.xuriance  of 

which  a  gi\-eii  >train  i-.  capable  is  attained. 

htt^oiuc  iUhi  Dysgoni:  Strains.  Now  while  tin-  -lowly- 
progressing  adaptation  to  the  conditions  of  a  s.iprojihvtic 
existence  occurs  with  all  tul)enle  ba<iir  it  differ^  gre.itlv  in 
degree  with  the  different  types,  and  even  to  some  extent  with 
different  strain-  of  anv  one  ivjie.  So  much  i-  thi-  thr  cas.  that 
line  strain,  after  a  few  muiitli-,  niav  t,'row  so  luxuri.mtlv  that  a 
thick  wrinkled  cream-coloured  layer  i-  formc'l  on  glycerin-, luar, 
I  heaped-up  nodular  i^rowth  on  ?.;lvcerin-potato.  and  a  ( on- 
tmuou-  crepe-like  iiellicle  <,n  ulvcerin-broth  (a  pellicle  which 
-oon  co\-ers  the  wh.)le  surface  of  the  fluid,  and  even  commences 
to  .limb  up  the  sides  of  the  \-essel  which  contain>  if,  while 
another  will  barely  ,t,M-ow  at  all  on  such  media,  and  on  ylv.  erin- 
hr.itli  torm-at  best  only  a  deli.'ate  lace-like  him  or  network  which 
ceases  to  grow  when  it  has  covered  a  small  ]iortion  of  the  surface. 
Strains  of  tubercle  bacilli  which,  after  a  reasonable  period 


See  ^)ll.,l<,KI,^).il^  |.\-   A.   S,   l,riililh     n    v., I,    i   .,|    thr    l-r,utl   l^tp.^yl  R„y. 
Cwim.  n„   Tub.   igii,   p.   3,;,   I'nnKiry  Cultures  on    Laa   incdiuiii. 

-  Priuuiry  cultures  have  t)een  raised  on  glycerin-potato,  but  tlii<  method 
|^  ilifticult  and  uncertain   and  i.s  .piitc  unsuited  to  the  bovine  tvpe. 
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of  repeated  altivatinn  tm  aititii  uil  nudia  allnucd  ioi    tlic 

earlier  stagi  a  adaptaiiun,  >ti!l  f^mu  ttcblv  ha\e  bi'cn  will 
described,  by  the  Royal  ronimission.  a-  dysLidiiiL.  and  tlioM' 
wliii  h  ^row  luxuriantly  under  sm  h  ( unditions  as  ettgonic. 

I'/ic  Cultunil  Cluinii/os  of  the  /.v.'  Mammalian  'J'ypcs  of 
Tubercle  hacilli.  Tiic  hnni.iti  tvpc  nt  bacillus  is  euRonir,  tlu' 
bn\  nif  (l\>i,'wiiic.  111,.  (liiitTfnrf  is,  on  the  whul,-,  wril  niai  kid  ; 
biU  it  mu>t  bf  admitted  tiiat  in  tach  tvjir  ditlcnnt  -tram-. 
may  differ  considerably  Iroin  one  aiKJtlur  at  tlie  -i.irt,  while 
some  adapt  tin  in^elves  more  readilv  than  other-  to  the  lon- 
ditions  of  artificial  cu!ti\  ation.  TIuh  there  are  diltereiit  degrees 
of  eugony  and  dysgonv. 

Eastwood,  who  cNaniinei!  lor  the  Knwil  (  ominw-ion  a  large 
nuniber  ol  --train-  ot  tuheicle  harilh  lioth  ot  iiunuin  and  ol 
bo\-ine  type,  belie\-ed  Ininsell  able  to  arraiii^e  tlieiii  "according 
to  their  ■  apacity  for  growth  "  on  i^lveerin-brolh,  g'v(  erin-agar. 
and  ,i;lvcerin-potato  in  "one  roniniuon-  and  ab-olutelv  un- 
broken series,  passing  by  gradual  and  onl\-  ju-t  perceptible 
stage-  ot  tran-ition  from  the  top  of  the  -erie-  which  contain- 
the  -train-  which  grow  with  greate-t  ditticultv.  down  to  the 
bottom  o|  the  series  when'  are  loimd  the  -tram-  whi(  h  i^iow 
with  greatest  luxuri.inc..."  Thi-  unbroken  series  he  (li\i(ied, 
merely  for  con\-enience,  into  fiw  ■  arbitrarv  gradi'-."  P>ut  it  i- 
tc)  be  ob-er\e(l  that  while  he  did  riot  .idnul  anv  break  m  the 
M'rie-  which  would  -er\e  to  divide  tlu-  bo\ine  from  the  human 
tvjie,  he  ne\ertheles-,  on  cultural  grounds  alont',  jilaced  all 
the  -train-  which  possessed  the  \-irulence  of  tiu'  bo\-ine  tvjie 
al")o\c  a  certain  iioint,  and  all  iho-e  whn  li  -howed  the  \irulence 
f)t  the  human  type  below  it.  There  was  no  exception,  at  that 
time,  -o  that  while  the  lea-t  dvsgonic  of  the  bosine  tvi)e 
aj)})roximatetl  \-ery  closely  to  the  lea-t  eugonic  of  the  human 
t\'[)e  there  wa-  no  overlapping'. 

1  he  \iew  that  a  -utticiv'ut  number  of  strains  of  mammalian 
tubercle  bacilli  arranged  according  to  the  luxuriance  of  their 

'  HC.T.  Iiil.  /u/'.  lui)7.  .\)))).  \ij1.  i\-,  ji.  will.  .\ly|iii.il  -.tLun-  which 
have  the  dysKonie  ciiiiractcis  ot  growtli  ot  the  bovine  type,  and  the  lou 
virulence  for  ralibits  characteristic  of  tlic  liuiiian  type,  as  well  as  other-  wlii,  h 
have  the  virulence  of  the  bmine  and  tlu-  cultur.d  (  haraitcrs  of  tlic  lu.in.iti 
type,  have  since  come  to  light. 


XI] 


(III  1   K.\I.    (  IIAK'Ai  TICKS 


2()5 


iiiltural  (iiarartn-  will  h.rm  an  iinhrokm  scrks  is  iHTliap.-  an 
extreme  view  to  take'.  Other  ..b>LTVers,  partuularlv  Kn>M'l 
and  Weber  ami  tluir  enllca.mus  .it  the  (.eMindheitsamt .  aiul 
I'.^rk  ami  Kruniwiede  m  Ameriea,  a>  w.-lj  as  M.nir  of  thos..  wlio 
w.ii-kcd  Inr  thr  KoyalC.ninii-inii,  see  a  more  decided  difference 
between  the  types.  But  the  queMion  i>  by  no  mean,  easy, 
being,  as  we  >hall  see,  complicated  l^y  the  dithculty  oi  obtain- 
ing culturt'  media  (.f  constant  \-alue,  and  by  the  varying  de,i,'ree 
ol  adaptation  to  the  con(lition>  of  ariitu  lal  cultivation  attained 
by  the  various  >traiiis  when  they  come  to  be  tested.  We  shall 
ha\e  to  return  to  these  points  again  wlien  we  are  considering 
ilitl^'ivntial  diagnoMs  (p.  2;i);  but  we  may  perhaps  venture  to 
-ay  now  that  we  are  inclined  to  think  that  the  more  succe.>>fully 
these  difficulties  are  ov.'iromc  the  clearer  the  differeiu 
cultural  characters  of  the  two  tv])es  will  a.i^pear'-. 

C  iiltKrdlCluuactcis  :,n  I  \ii  joiis  Mcdiu.  ( )u  coagulated  hlood- 
-eriim  both  the  human  and  bovine  types  form  a  thin  uniform 
;iull  grey  him  with  a  surface  like  that  of  t^round  gla>,-^.  This 
1-  the  Usual  form  ;  in  badlv-growmg  cultures,  on  the  om  hand, 
llie  growth  may  assume  the  form  of  small,  more  or  less  discrete! 
irregular,  grev  c<ilonies,  while  in  cultures  which  are  doin," 
'inuMially  well  the  film  mav  be  I  liirk,r,  whiter,  and  even  Mi-htiy 
nodular  or  scaly.  \o  v.ry  obvious  ditferen(c  in  the  nv.de  of 
growth  of  th(-  two  types  i-^  exideiit   on  this  mediunr'.     On  the 


ice  in  the 


'  M.  K'nch  and  I{al)inowits..h  hold  very  simil.ir  views  .ibeul  tiil)ercle 
l'^"!lli  o'  avian  ..rigin.  Kefcrring  to  95  strains,  whicli  tliey  isolated  from 
various  liirds  m  the  zoological  gardens  in  Berlin,  and  three  of  whicli  tl-v 
concluded  belonged  to  the  human  type,  they  say  :  '•  These  strains  formed 
a  coinplete  scale,  beginning  with  a  tvpical  moist  slimy  growth  li  e  tvi.ical 
"t  the  avian  type),  and  passing  to  tlie  <lrv  scaly  vegetation  distinctive  ■,£ 
mammalian  bacilli  ■■  (Aif.  f,7.  p.   ,,2),  ' 

=  On  this  point  Park  and  Knimuiede,  speaking  cmly  of  the  human  and 
bovine  types,  say  :  "  The  number  of  viruses  showing  intermediate  charac- 
cristics  will  vary  with  the  technique  employed.  Our  experience,  as  well  as 
that  of  others,  has  shown  that,  the  simpler  the  methods,  the  more  ideal  the 
medium,  and  the  gre.iter  the  number  of  tests  to  avoid  irregularitms  not  under 
our  control  but  flependent  on  the  material  employed,  the  gre.'ter  will  be  the 
dilference  sh.nvn  by  the  two  types,  and  the  smaller  the  number  of  culuires 
showing  intermediate  characteristics."  ColtecicI  Slu.lies,  lies.  Lah  Cttv  of 
A.i  .  vol.  V,  igio,  p.  41.  ^ 

'  Differences  in  Durnuni.iiinTi  .ire  ,!,.>,  .,K...i  ,,,, „,. 1  ^q. 
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ntlu  r  li.inil,  I'll  -rruiii  te  wliu  li  j  5  jn  r  <  rut.  of  ;^lycerin  has  been 
aelded  a  iiiaikctl  tlilk ifiu  c  i->  >t  rii  a^  a  nilr.  I'lie  b()\ine  strains 
grow  1)11  tile  glycerin  mediuin  niuili  ,1^  nn  i)ure  >enun  Minie 
worse,  a  lew  a  tiitlr  tuttrr'  uinlc  tlii  liiiiii.iii  -^M.iin^  ;;ii)w 
decidedly  better  on  the  i;lycerin-seruni  .nul  miin  niii(  li  thiiktr 
aiul  niori-  n|.,i(]ue  hiyers  of  ',M'owth-. 

Ihr  dillert'iice  of  j^routh  in  liii'  Inixinr  and  tiic  human 
types  indeed  a))pi'ar^  to  dejjcnd  on  the  (httrrencr  ,11  their 
capacities  for  mailing  u^e  ol  .glycerin.  In  the  case  ot  other 
media  than  miuiii,  ^uch  as  agar,  potato  and  broth,  ^lycrrin  n 
always  .iddcd,  and  ilu'  huin.in  -Ii. nn^  i^row  mi  tlHin  lar  letter 
than  the  bo\inr.  I  lie~e  media  are  x'idoin,  it  ewr,  usetl  with- 
out glycerin  e\'en  lor  tin-  1  iiiti\'ation  of  tubercle  bacilli  of  hoNim- 
type,  because  strains  of  tlii>  type,  ahhiuigh  the\'  -row  as  a  rule 
better  without   glvcfiin,   ne\eithelesr-  will   not   L;rou    at   all  on 


'  Tlie  Influetue  of  Glvcfriii.  Tlieri.'  seems  tfi  he  .1  very  KCiieral  opinion 
that  filycerin  hinders  the  growth  of  all  bovine  tubercle  bacilli,  at  least  in  early 
cultures.  I'luis  Weber  in  1912  said  "  I  myself  have  gained  the  impression, 
in  the  coin^(  ol  my  work  on  tuberculosis  extending  over  years,  that  the 
addition  of  glycerin  is  favoural)lf  to  the  growth  of  the  human  tube/cle  b.icillus. 
and  obstructive  to  that  of  the  lM>\ine  bacillus,"  and  he  atUK  that  \Wi  k.  the 
English  Commission,  Moeller,  JJor.ict,  I'ark  and  Knimwu.'(le  .aid  Jaiicso  ,aul 
Elfer  had  come  to  the  same  conclusion.  Ihit  lu  yes  on  tn  s.iy  tliat,  in  the 
case  of  serum  media  at  least,  this  difference  i.s  not  ijuitc  constant,  an<l  in 
some  instances  might  e\en  be  reversed.  It  was  his  custom  to  sow  primary 
cultures  from  tuberculous  guinea-pigs  on  three  tubes  of  glycerin-scrum  :ind 
three  of  serum  without  glycerin.  And  while  the  dilteience  described  .iho'.e 
occurred  as  a  general  rule,  it  was  not  very  striking,  and  in  many  cases  the 
raising  of  cultures  of  bovine  bacilli  from  the  guinea-pig  succeeded  easily  on 
glycerin-serum  and  with  dilhculty  on  pure  serum  (Centralh.  f.  liakl.  etc. 
Orig.  vol.  LXiv,  p.  234)  .\t  one  time  the  writer  thoiight  that  glycerin  hindered 
the  growth  of  all  bovine  bacilli,  but  more  extended  experience  showed  thai 
while  it  does  so  in  the  case  of  many,  and  probably  of  the  majority,  of  bovine 
strains,  when  freshly  isolated,  it  does  not  do  so  in  all.  Sonic  strains  there 
undoubtedlv  are  which  ,ire  indifferent  to  glycerin  .uul  otliers  which  are 
slightly  favoured  by  it,  e\en  111  the  early  stage  of  artificial  cultivation. 

*  Koch  in  his  early  uurk  \\.i>  ipiite  unable  to  detect  any  difference  in  the 
cultural  characters  of  strains  of  tubercle  bacilli  from  b'nine  and  human 
sources,  although,  as  he  says,  he  devoted  the  greatest  attention  to  this  point. 
This  failure  to  detect  differences  now  seen  by  everybody  is  to  be  explained 
bvhis  use  of  solidified  blood-serum  as  his  usual  culture  medium;  and,  although 
he  tried  other  media,  such  as  broth,  nutrient  agar  and  potato,  he  seems  to 
have  hail  little  success.  He  makes  no  mention  anywhere  of  glycerin  (A.c,  cit. 
i,S)<4,  Hng,  trans,  p.  150). 
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tlh-M'  iiu'tlii  until  they  li.iw  In  come  adaptid  to  the  sapnj- 
pliytir  hat)it  by  cuntimiecl  ciiltu-atiou  on  media,  such  as  stTum 
or  t!,',i;,  will.  Ii  more  nearly  rr>emt)lc  their  natural  habitat  :  a.nd 
diuini;  the  process  of  adaptation  they  aaiuire  tiie  rapacity  ol 
iitili/in^'  f^iycerui. 

Oil  i:/yccn'ii-,ii;,ir.  Pw  human  type  of  bacillus  scjon  adapts 
It-,  it  to  thK  niedui'n,  ;.,i(l  ,onu'>  to  ,i;r()\v  luxuriantly  on  it. 
In  cultures  uhu  h  are  not  doiii.t;  well,  ,i,'rowtli  may  be  conliued 
to  -ewral  isolated  patclio,  which  then  become  nodular,  and 
may  be  surrounded  bv  a  thin  radially  lolded  margin;  but  on 
satisfactory  media,  and  when  well  established,  strain-,  of  this 
tvpe  torm  a  dense  whiti>h  or  (ream-coloured  wrinkled  layer. 
liie  bovine  type  ol  baiillus,  i,n  tlu'  other  hand,  grows  badly 
on  ,glycerin-agar.  At  lust  it  will  m  anely  grow  at  all,  anil 
licpiently  onlv  a  thm  patchy  tilm  appear-.  .\t  other  times 
little,  more  or  le->  discrete,  nodules  may  appear,  or  a  delicate 
wrinkled  iilin  resembling  tliat  of  the  human  type  only  much 
thinner. 

On  glycerin-potato.  The  human  t\'pe  of  bacillus,  when  it 
ha-  accustomed  itself  to  artificial  culti\-ation,  grows  very 
abundantly  on  glycerin-potato.  The  growth  usually  takes  the 
ti^rm  of  a  thick  cream-coloured  layer  covered  with  nodular  or 
warty  elevations.  These  nodules  when  seen  slightly  magnified, 
especially  under  the  stereoscopic  binocular  microscope,  present 
a  peculiar  resemblance  in  form  to  worm  casts,  and  their  sur- 
taces,  which  lia\e  a  dull  or  "  matt  "  appearance,  may  be  seen 
tc^  be  studded  all  over  with  little  secondary  elevations.  The 
b ■■  me  type  of  bacillus  grows  badly  on  this  medium,  and 
seldom,  even  after  long-continued  subculti\ation,  attains  any 
degree  of  luxuriance  comparable  to  that  of  the  human  type. 
Often  it  forms  little  else  than  a  barely  \isible  grey  layer,  best 
seen  on  potato  which  has  been  coloured  with  litmus.  At  times 
the  margin  ot  the  grey  patch  may  be  a  little  thicker  than  the 
iniildle,  and,  at  the  best,  there  may  be  some  development  of 
nodular  outgrowths. 

On  glycerin-broth.  The  human  type  of  bacillus  when  doing 
well  begins  to  grow  on  this  medium  as  a  delicate  greyi-h  white 
pellicle  with,  as  a  rule,  one  or  more  denser  r.nots  in  the  middl,- 
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TIk'  liliii  rMiitimu'^  til  spK.id,  wIku  the  iiiltiuc  i^  growing 
■^trcjiii^ly  and  tlu'  nudiuiu  i-  picNiii},'  lavimiabK',  until  it  covrrs 
tile  whole  nl  the  -.ni  t.n c  nt  the  tluid,  and  even  climbs  t'l  the 
liei,i;ht  lit  a  (luartrr  ui  li.il  an  null  n;)  the  >uks  ol  the  \essel 
\\1;„  h  ((intain>  it.  Me.inwhile  the  pelliele  thi(  kfns  and  becomes 
whiter  or  rreain-coiouied,  and.  expanding  latiTally,  it  i,'row^ 
too  l,iii.;e  lor  the  :-iirface  and  i->  ihidwn  into  inninneiable  deep 
wrinkle-.  The  hiotli  meanwhile  n'lnain--  ipnte  elear.  but  there 
IS  \i>uallv  a  littk'  ,L;ranular  dei^o-it  at  tlu'  bottom  due  lo  pieces 
of  i;rowth  which  have  fallen  from  the  ^nilact',  or  perhaps  to 
a  mnltiplication  ol  hai  ilh  which  h,i\e  -ettled  there'. 

Frequently,  however,  when  the  m(  dium  i- apparently  some- 
what unfavourable,  growth  i>  checked  ft)r  a  while  at  an  early 
stage,  and  instead  of  a  thin  -jjreadini,'  pellicle  there  i?  formed 
a  little  deii-e  i  uvumscribed  i-laiid  ol  bacilli,  thick  and  granular 
and  with  abrupt  margins.  The  wland^  m,iv  continue  >lowly 
to  increase  in  tliickne>>  and  ana  for  >om.'  time  until  finally 
growth  become^  arroted.  I'.ut  in  ollur  caM'-.  after  ei.nliiuung 
to  increa>e  in  tlii-  wav  lor  a  longer  or  >horter  period,  a  little 
thin  i^rev  lilm  i--  ■-eeii  one  dcy  e.\tending  from  some  portion 
of  the  thuk  rai-ed  maigin,  ami  alter  that  the  tilm  .luickly 
spreads,  as  deseribed  ,ibo\e,  and  is  thrown  into  deeji  wrinkles 
wliich  radiate  out  troiii  the  thickened  patch  m  the 
midille-. 

'  Thi^  (k^cnptic.n  refers  to  cultures  grown  on  broth  nuitlo  of  ve.il,  on  Iht-i 
or  goat-flesh  broth  the  human  type  of  bacillus  has  sonictuiies  Ix-cn  seen  to 
grow  in  large  caulillower-like  masses  which  dip  down  deeply  into     '  ■■  lluid. 

-  In  such  cases  it  seems  as  if  there  was  some  condition  which  ji events 
the  spread  of  the  pellicle  and  forces  t'  c  liacilli  to  grow  only  where,  by 
massing  together,  they  can  render  one  another  mutual  assistance.  What 
the  nature  of  this  inhilnting  condition  may  be  is  not  known.  That  it  is  not 
due  to  unfavourable  degrees  of  acidity  or  alkalinity  seems  to  l->e  proved  by 
some  experiments  undertaken  to  investigate  this  possibihty.  Experience 
shows  that  sometimes  it  disappears  (juite  rapidly.  On  the  whole  it  looks  as 
if  some  of  the  food  required  by  the  bacilli  for  their  normal  growth  is  wanting, 
or  insufficient,  in  certain  samples  of  luoth,  ,ind  that  the  bacilli  for  a  time 
can  multiply  only  by  living  partly  on  tiie  dead  bodies  of  their  predecessors, 
until  the  substance  of  these  dead  bodies  shall  have  passed  into  solution. 
Tills  explanation  is  in  harmony  with  the  observation  that  success  in  culti- 
vation IS  rendered  more  certain  by  transferring  large  quantities  of  bacteria 
when  sowing  a  new  culture  ;  a  remark  wliu  h  is  true,  not  of  broth  cultures 
onlv.   but  of  those  on  other  media  also;    but   natuially  its  truth  is  more 
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ipparent  when  dealing  with  strains  whicli  grow  with  ditlicultv   tluin  tliose 
A  Inch  have  more  fully  acquired  the  saprophytic  l,al)it. 
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more  easily  tliaii  ciilni  nl  tlir  mammalian  t\i).>.  Il  L;ro\vs 
copiously  nil  all  (ii<liiiaiy  media,  rL'Sciubiini;  tin-  human  more 
closely  than  the  iin\  me  type,  except  in  that  it  ihir-  nnt  form 
at  all  nadiK  ,i  imIIh  I.'  mi  uUtciim  hnith,  and  that  <in  all  media 
its  growth  tiiid-  til  lie  lum-t  and  ^h-li  inn-  ni-trad  ol  dull  and 
dry.  iaki'  thr  human  \\\)v  it  ,L;ruu^  Ix  ttci  m  thr  presence  of 
glycerin. 

The  lultmal  ehaiactei^  nl  thr  a\ian  tiil)enle  h.uilius  are 
liMWiXi  1  \tiy  \aiial)le,  ,iiid  whilt-  -nmclimo  the  (ultnit-  may 
l)e  1  haracteristirall\-  distinctive,  at  nthn  liinr-  thr\-  may  be 
practically  iiidi-tiii;,uii>lial)lt'  liinn  thn-^i'  nt  the  human  t\-|ir 
This  is  inM^led  on  >lroii;,'ly  by  Max  Km  h  and  Kabinnw  it-ch', 
who  examined  (ji  strains  ol  ,i\i,in  tubcnlc  bai  illi  l:i>m 
67   ditterent    bmU,   .md    ,iiii\i'd  tin     rniK  hi-mn    that    the 

traditional  ciiaiactrr-  which  .ire  ^^up;)(ls^■d  In  di'~tin,L;ui>h  tin- 
type Iroin  the  (ithii-  lia\e  been  ba-ed  on  ton  limited  an  experi- 
ence, and  that  tins'  hn.ik  down,  a--  ,1  mraii-  nt  di-tin,L;ni-liing 
the  types,  wln-n  a  -ntlK  imt    numbir  nl  -train-  are  examined. 

I'"or  hi-  nwn  part,  the  writer,  while  lull\-  .idmittinL,'  that 
induidnal  ciilliiie-  nl  a\ian  bai  lUi  whu  li  he  1-  nn.ible  to 
distinguish  Irom  those  of  human  bacilli  imt  uiilreciueiitK'  nci  nr, 
nevertheless  1-  nl  opinion  that,  it  one  doo  imt  relv  too  much 
on  sinf,de  culture-,  but  take-  a  ,!,'eneral  -ui\e\-  nt  the  (:,n-owth 
character-  ol  a  i,'iven  -tram  t'Xtendini,'  nwr  a  rca-nnable  period 
nt  time  and  including,'  all  the  usual  culture  media,  the  generally 
lecnqni/ed  cultural  distinctions  hold  Ljood.  He  is  not  aware 
that  any  strain  ol  avian  bacilli  will  i^yow  con-istentlv  like  the 
human  bacillus,  no  matter  how  closely  certain  individual 
culture-  nf  the  Inrnicr  may  resemble  those  of  the  latter  type. 

Adnuttmi;  then  that  the  cultural  chararters  of  the  avian 
tubercle  bacilin-  mav  \arv  within  rather  wide  hiuit-,  the 
following  description,  which  is  based  on  personal  observation, 
but  which  correspontls  closely  with  that  of  the  majority  of 
observers,  may  be  taken  as  characteristic  of  this  tvpe. 

On  c^^  or  ,i,dycerin-ej.ig  the  avian  tubercle  bacillus  when 
growing  well  tends  to  form  a  thick  laver  composed  of  prominent 

1  'oc.  cit.  (>p.  323  el  seq. 
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nodules  some  of  wlu' li  in.i\'  hi  ^plniK.il  nv  niiil)ili<al(il  -like  a 
glass  bead  — or  even  i  up-^lLipcd. 

On  glycerin-agar  the  u'rnwili  hmv  l.ikf  tin  Imin  nl.i  -ihmmiIi 
ivory-whitr  [ilai|n'',  wlinh  hiok-  a-  tlmn^h  it  wvic  IdninMl  mi 
contliifiit  >li(iii^  (i|  tliiik  wliitc  paint.  .\t  (jIIki  tiiiir,  it  is 
thmner,  and  luoic  nearly  ri>i:iubU>  a  layrr  ot  m  h  milk  M>i>th 
these  forms  are  characteristic,  and  are  never  set.i  iii  i  ultiiir^ 
iif  the  luiiii an  h.h  illns.  Sometimes,  however,  the  growth  is 
wrinkled  and  iia-  a  dull  surface,  and  thm  rlo-dv  it-fmlilr-, 
tilt'  nsnal  tvp>'  ni  rnltiiir  produced  bv  tlie  iiiinian  t)ai  lilii-. 

•  In  L;ly(  I'lin-p'ilali  I  tli.-  -inwtli  i-  inpinii-  and  nodular. 
Winn  most  cliarai  ttri--ti(  tlic  snrlacc  appears  moist  and  glis- 
1.  nini,',  l)iit  Mils,  tlioui;li  n-iial.  is  not  always  the  case', 

'  Ml  i.;ly<erin-t)i(:tli  ilie  a\iaii  bacillus  grows  as  a  rule  only 
a?'  a  grannl.n  depo-ii  at  tlie  bottoni  dl  the  tliiid.  TcIIk  le 
formation  i~.  m  tiie  e.xpeiiinee  ot  the  writer  ,it  least.  \eiv 
iniperlei  t,  and  larelv  M'cn.  (  ».  llaii!^.  liowe\-er.  states  that  all 
a\ian  strains  may  t)e  indiued  tn  i,'row  snoner  i.r  later  on  the 
surface  of  the  broth,  and  Kocii  and  Kalnnowltseh.  thou-h  they 
do  not  go  (piiti  s, .  far  as  thi-,  state  that  two-thirds  of  tlieir 
avian  strains  Ljrew  in  this  wa\'. 


Specifii    Ptithoi^cu'uitv. 

The  most  imiiortant  distjnetion  between  the  tlirer  tvpes  of 
lubinlc  bacilli,  as  we  ha\e  said  already,  lies  in  the  ditlerence 
III  their  power  of  causin.L;  disease  in  different  species  of  .immals. 
I  Itc  nuiDnihilidit  ttdh'nic  hucilli  are  pathogenic  for  nianv 
mammals,  and  for  a  h'w  birds  including  those  of  the  parrot 
tribe,  but  the  common  domistic  fowl  and  the  pigeon  are  almost 
entirely  insus(  ejuible  to  their  attack,  onlv  the  most  trivial 
lesions,  or  more  commonly  none  at  all.  1h  ing  caused  bv  subcu- 
taneous or  intraperitoneal  injection.  Intra\enous  injection,  it 
is  tru<'.  mav  c,ms,'  death,  but  the  signs  are  rather  those  of 
toxiemia  than  of  a  true  infection,  and  the  formation  of  tnliereles 
does  not  occur.     (Sec  p.  341.) 

'   Horn-like  outgrowths,   liuoks  .unl  Innps  .iro  n'>t    iinoniini.in.  ami  when 
present  arc  cliaractoristic. 
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Wink-  the  bovine  type  <>{  b.K  illi:~  i,  i..itli<)genic  f.n  ,il! 
jnammals.  tlic  human  type  i>  im  apabli'  dt  pKidminf,'  prnf^u>.^ive 
tiihcn  iildsiN  HI  luaiiv,  iiK  huiiiiL;  the  ox,  pi;,-,  };()at,  -hccp,  hnrse, 
cat  aiul  i.ihl.il  ;  hut  it  i-,  luulilv  \niilcnt  for  tin-  iiiunkfy, 
f,'uinia-pit;,  and.  mI  course,  man. 

I/ic  avian  lypc  of  liihcnic  bacillus  is  \iiuliiii  |oi  ,ill  bircU, 
so  far  as  is  known,  hut  li.is  very  liiiK-  iMihocciHr  rtfict  on 
most  ui.iiniii.iN.  I  Ik  rat,  mouse  and  i,il)!)ii  ,ii,  .  however, 
excepti(,ii>,  .111(1  I  lie  .miuica-pii,'  may  be  killed  with  hiv^v  doses, 
though  typical  anato,  lical  lesion^  are  absent  (m  ,■  j..  4  57).  The 
pig  is  sonutuiir-  iMimd  u>  be  suffering  li"in  a  Iwal  form  dl 
tuberculosis  caUM'd  by  this  type  of  bacillus  (see  p.  405). 

I  lie  Difference  in  Virulence  hctXk-een  the  Human  and  Horine 
Types  of  Tubercle  liacilli  no  Mere  Difference  of  Decree. 
Some  observers  have  thought  that  the  virulence  o(  tin- 
bovine  bacillus  differs  from  that  of  the  human  niert-lv  m 
degree,  and  not  in  its  specific  ii.itiu..  rhcir  case  nii\-  be 
stated  somewhat  as  follows:  guinea-pigs  and  monkeys  are 
so  extremely  susceptible  to  tuberculosis  that  tlk-y  are  affected 
bv  bacilli  of  low  virulenc-  almost  I0  tiie  same  extent  as  they 
.Mv  bv  liii  illi  111  high  viiuience.  .iml  tin-  same  is  true  of  man. 
It  i>  onI\  whrii  one  comes  to  such  comparatively  resistant 
animals  .is  the  ox,  goat,  rabbit,  etc.,  that  the  difterence  in  viru- 
lence of  the  types  becomes  evident.  These  animals  can  resist 
the  less  \irul. nt  liiini.in,  hut  lull  \i(  tmis  to  th.-  iiion  \  inilmt 
bovine  ty\n\  At  the  extreme  md  m|  th,.  .i-ak-  is  th.-  <\.v^, 
whose  resistance  is  so  very  high  that  11,  uht-r  tvpe  is  able  to 
exert  ,iiiv  viiv  ill, irked  effect,  lu  hinnMiu-  with  this  view  is 
the  t.irt  th.it  the  les-,  \  iruieiit  (liumaii)  type  grows  on  artificial 
eiiltiire  more  luxuriantly  than  tin-  more  \-inilent  (bo\-inr>  tv^je. 
ih.it  Is  to  say,  the  degree  oi  Miuli-iice  1,  m  relation  to  the 
strictness  of  the  parasitic  h.ibit. 

This  ^■iew.  which  ;it  oiu-  time  seeim-d  plausible  enout,'h,  has 
li.nl  to  -i\e  \\,i\-  uitli  tile  advance  of  knowledge.      Manv  facts 

cie.U'lv  l)ro\e  It   to  he  untell.lhle.      It    Will  suthee  t  o  r«-ler  to  ,\   few 

of  tin  11.  here.  rile  rabbit  whicji  (liffc-reiitiates  clearly  between 
the  two  types  (,l  bacilli  does  not  do  s,,  beiause  it  has  a  high 
degree  of  resisting  power  towards  tuberculosis  in  general      It 
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I-  tiuf  it  resists  infection  wiili  tin  Iniiii.in  ivpe  of  bacillus 
very  utH  ;is  a  rule,  but  touaiiN  iiitc(  timi  will]  ilir  Ihi\  in<' type 
it  is  one  (il  the  most  siisrcptibic  spn  us  kii'>uii  ,  m  tin-  ii->pt(  t 
it  is  pi"l),il  |\-  III  IK,  \\,i\-  ml,  111. I  In  111,'  -iiru  .1  |ii,i;,  ,m  .iiiim.il 
wliicli  IS  oiii  lit  till  ti  u  >.p(ci(>  (,i;mIi|i  nl  luiii^;  Mriou>ly 
mil  ct(  (1  witli  liiim.iii  tubercle  barilli'.  1  he  dn^  alone  i^  -iit'ti- 
cient  to  upset  tin  liypothesi>.  It  i>  a  tairly  resistant  ,imm,il 
iio  doubt,  but  not  so  resistant  th.ii  it  escajx-^  tiiln  k  ulosis 
altogether.  A>  a  matter  of  fact  it  ^utters  sometimes  from 
spontaneous  infection,  and  in  such  cases  as  have  been  observed 
the  human  ty}K- ot  lurillu-  h.i-  bi cii  immij  ,it  li-.ist  as  often  as 
the  bovine-.  The  cat  on  the  other  hand,  whuli  probably  suffers 
tiom  tuberculosis  about  as  fre(]uently  as  the  dog,  is  suMiptible 
to  the  attack  of  the  bovine  bacillus  only.  Finally,  while  the 
rhimpanzce,  an  extremely  susceptible  species,  shows,  so  far  as 
e.vperiments  have  dctermini  d,  ah-nlufrlv  no  differenct'  in  its 
susceptibihtv  to  infection  with  tin  tw,,  types,  and  thereby 
conforms  to  tlir  h\|iiitli( -w.  m.ui,  whose  resistance  is  certainly 
nuich  hi,i,'her  than  tliat  nl  tlir  i  ImniJ.uizi'c,  i<  siisrcptibic  at 
all  af,'es  to  inh-ctmn  with  buLiiii  ol  the  human  type,  while  tn 
that  of  the  bn\  iiic  type  he  is  jjractically  only  susceptitiic  m 
1  luldhood. 

It  lan  nil  lnm,'cr  he  doubted  therefore  that  between  the 
bovine  ,111(1  liiim,in  t  \-|)e--  nt  tul)ercle  Ixieilli  there  exist  diffm-enccs 
of  virulence,  whuh  ,irc  imt  ineie  (lilleiciue-  nt  d(  j;ree,  but  .iie 
due  to  real  dilterences  ot  character,  caused,  almost  certainlv.  by 
lon;;-establislied  adaptation  to  ditfiii  nt  lio^t<.  Thouuh  wIp 
one  sjx'cics  such  as  the  dog  shcnild  be  eiinallv  li,\ble  to  !>■ 
attacked  bv  both  tN'pe-,  of  bacilli,  while  aimther  closely  allied 
species  such  ,is  the  cit  is  suscei^tible  to  dne  niilv.  i'-  ditticult 
to  explain-'. 

'  See  p.  J74. 

-  Sthomagel,  1914,  Vnlersin.iiiiiii;tu   uher  elf  fiille  vmi  HititdeUiherhutme. 
Heijers..  Utrecht.     Sec  also  p.  4i)(). 

■'   r  S.    Tnless  it  he  tli.it  tlic  assoti.Ttidn  nf  tlir  diii;  uitli  hkiii  In  inui  li  elilrr 
■I'l  iiiiirc  intinuitp  than  th.Tt  of  the  cat. 
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M.my  ulisciA-i  T-,  Ii.ivu  cKx-ribfd  atypical  -train>  nl  tubcnic 
bacilli,  that  i-  to  >a\-  >trains  liic  par  ,cular  ihanv  of  \inilcnce 
ot  wliich  tor  certain  animals  would  svif^'^'est  unc  tvpc  while 
thfir  ciiltiual  cjiarai  tir>  would  su;,^gc  ^t  another,  or  -trains 
possessin;,'  character-  which  in  -onie  other  way  depart  tiom 
those  that  are  believed  to  belong  to  one  or  other  ot  tic  tyjies. 
Apparent  deviation  from  type  may  be  due  to  taulty  te.  hni(|ue, 
I'specially  to  un-ati>factory  culture  ni( dia,  and  it  can  hardly 
be  doubted  that  I'ark  and  Krinnwi.de  are  right  when  thev 
^ay  th,  ■  the  better  the  technitiue  the  <harper  will  tlu^  di>tine- 
tion  between  the  tvpe-  appear.  Yet,  after  makmg  all  allow- 
ances fur  l)ad  techni(|ue,  it  cannot  be  doubted  that  atypicd 
strains  of  tubercle   'xicilli   are   sometimes   met   with. 

Some  of  these  h.ive  possesstd  the  cultural  charactir- 
the  human  tvpe  and  the  viruknce  more  or  less,  of  th(  b(.\-ine, 
.Many  such  strains,  as  we  shall  sec,  have  been  proved  o>  lie 
mixtures  of  human  and  bovine  bacilli.  This  has  been  done 
m  .-everal  way-,  hut  particuhirly  bv  culti\ating  tvjiical  bovine 
and  human  -trains  from  ■-ingle  colonies  of  the  original  -train 
ip  34-').  Moreover,  it  ha-  b(H'n  sliown  that  artificial  mixiures 
of  bovine  and  human  types  belia\-e  exactly  as  th.>se  strain-  do. 

Other  strains,  particularly  many  of  those  isolated  by 
A.  S.  (iriftith  from  ca>es  of  lu[)us,  have  shown,  together  with 
tvpic.il  characters  either  of  the  bo\-ini>  or  human  type,  a 
relatu-e  \  irulence  for  certain  animals  whieh,  while  more  or  less 
re-embling  tiiat  of  the  ty})e  who-e  cultural  cliar.icter-  they 
possis-.  ne\-ertlieless  fall,  to  a  greater  or  le--er  t'xtent.  below 
the  standard  of  virulence  for  that  tvpe.  Such  strams  will  be 
Inllv  di-cu-ed  in  another  chapter,  and  rea-on  shown  for  con- 
-idermg  tliem  to  lie  .attemiated  membeis  of  one  or  other  type. 

Po<-ibly  other  kinds  of  atypical  -trains  exist';  but  if  so  it 
seems  not   unlikely  that   they   t.io   will    be    found   capable   of 

'  .\  more  or  less  ,ly-R..nu  tviR-  uilli  |.,u  vinilnuf  l,,r  tia'  r,il)l>,t  -l,  ,.'.| 
ul.uh,XThapsuc,ii;>y  rog.irdasa  variftynf  thf  Inmum  tvpeuitl,  an  unusually 
small  capa.  it\-  for  sapiophvtir  tfmutli  li.is  liron  .Ics,  nl>r,|  cpiito  rcix-ntlv  by 
l-.a^twoo.l  ,m.l   1.  Cnil.tl,  .,n.l  l.v  A     S.  Onll.ili.     (So.'  ApiK-n.lix,  p   .,s„,, 
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>ome  surh  siiiiplo  explanation.  At  the  sai.ie  time  it  must  be 
stated  tliat  n^t  a  lew  observers  see  in  these  atypical  strains 
intermediate  forms  wliieh  re])resent  links  between  the  types. 
This  is  an  important  and  much  contested  \ie\v.  and  its  turther 
consideration  will  luive  to  be  deferred  to  another  chapter. 

Suiinihiry  auJ  Coiirliisioiis. 

1.  Thri'e  types  of  tubercle  bat  illi  exist,  which  dilfer  sliari)Iy 
in  their  cultural  and  pathogenic  iiropertic-,  and  sli^litlv  in  their 
■-hape  antl  size. 

2.  The  types  are  di.-tinct  ;  and  whilr  atvpical  >trains 
und(Mibtedlv  exist,  many  of  theni  can  be  resohed  into  mixtures 
"I  two  or  more  of  the  types,  or  explained  a^^  attenuated  members 
111  one  or  other  of  the  type>. 

,;.  It  is  dordttful  whether  transitional  ^trains,  which  -tand 
h,i'il-\\av  between  two  types,  lia\c'  anv  real  existence. 


If 


Same  I'rihiiciil  Ihinils  CKih-o-nhi::;  /lie  Cultivation  of 
Tubercle  JliniUi. 

Since  tile  culti\ation  of  tubercle  ba<-illi,  tl.oui^h  not  a  dit'licnlt 
matter,  cannot  be  attained  by  the  methods  which  succeed  well 
m  the  ra-e  of  mo^-t  other  bacteria,  it  inav  not  be  out  of  place 
to  twuch  here  on  a  few  point-  comie(;ted  with  die  subject. 

'///(■  I.ioldtidii  of  'itihercle  IliuiUi  fitnii  Aiiiindl  Tissues. 
Mrains  of  tubercle  bacilli  which  lia\e  adapted  themsehes  to  the 
conditions  of  artificial  cultivation  will,  as  wc  have  said  already, 
^row  on  a  \-ariety  of  cultun;  media.  includin,i;  ,i,dycerin-a,t;ar, 
^'lycerm-potato,  and  ,i,dycerin-broth  :  but  it  is  more  dithciilt 
to  obtain  primary  cultures,  that  is  cultures  directly  from  the 
niinial  body.  A  medium  more  clo-elv  resembling  the  sub- 
>tan(  e  of  animal  tissues  is  necessary  for  this  purpo>e,  and 
-inn  the  discovery  of  the  bacillus  by  Koch  some  kind  of 
-erum,  with  or  without  .glycerin,  has  been  u-ed  alnio-i  luii- 
vcrsaliv  lor  this  pnrpo-e,  tintil  (|uite  recently. 

The  >enun  of  all  animals  is  not  equally  favourable  to  the 
growth  of  the  bacillus.  Its  \alue  as  a  culture  medium  has 
nothing  whatevr  to  do  with  the  susceptibility  of  the  animal 
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I.()n,<r   ai,'o    Koch    discovered    that    thi 
ihi('i  i^  ,1  iKuticularly  re>i-tant  animal  ti 
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serum  ot   tlie  d( 

tube!-.,  iilusis,  is  good  lor  -rowm-  tlie  tubercle  baciihis  and  tlie 
serum  of  tlus  animal  ua-  parti(-ularlv  recommended  (or  tli.^ 
IHirpose  by  The(,lxild  Smith.  A.  S.  (.ritfith,  who  tested  a  great 
many  kind- ot  >crum,  thought  that  that  of  thee...  gave  the  best 
results.  r,iit  It  1-  chlhcult  to  obtain  >erum  from  tluse  two 
species  in  (piantities  suthcient  lor  the  needs  of  an  active  investi- 
gator, and  one  u-ually  has  to  fall  back  on  that  of  some  larger 
animal.  The  <,  mm  of  thr  horse  seem^  to  b.>  p.uticularlv 
unsuitable,  while  tlut  of  the  o.\  is  veiv  variable  ;  on  the  whole 
the  sennn  ol  iji,.  adult  ox  gives  better  results  than  that  of  the 
ealf  and  i-  to  !>,    •-.  comm.  nd,  d'. 

The  serum  should  he  colled. -d  in  ,-,  -terile  condition  by 
allowing  the  blood  to  flow  diiedlv  Irom  the  cirotid  artery 
throui^h  a  cmmil.i  and  rubber  tube  into  a  -terile  bottle  (Win- 
chester .pi.irti.  With  a  little  tact  and  trouble  blood  uiay 
UsiKilh  be  obtained  m  Ihw  way  at  the  daughter-house.  The 
serum,  ,dt'  r  didribuiioi,  into  test  tub, >,  should  be  subjected 
only  to  the  niinimal  amount  of  heating  necessary  to  set  it  ; 
and  it  should  be  scaled  with  paraffin  immediately  after  to 
pre\ent  (lr\ing.  When  circumstances  permit  it  is  k'tter  to 
obtain  the  blood  irnui  the  livinganimal,  by  inserting  the  cannula 
into  the  jui;ular  vein,  ju-t  as  .mti-diphtheria  serum  is  obtained 
from  the  hor-e  immuni/ed  for  the  purpose. 

There  Is  no  doubt  that  the  addition  of  killed  lubercle  bacilli, 
or  other  acid-fast  bacteria,  or  of  tuberculin  or -onie  other  extract 
of  these  bacill!,  according  to  the  method  introduced  by  Twort 
(and  successlullva])plied  by  him  and  Ingram  to  the  cultiv.ition 
of  johne's  baciihis,  an  acid-fast  orL;anism  which  had  hitherto 
resisted  all  attempts  to  ,t;row  it),  greatly  increases  the  nutritive 
val",.'  of  serum  h)r  tubercle  ba.  illi  unaccustomed  to  artificial 
media. 

The  difficulties  of  raising  primarv  cultures  of  tulx^rcle  bacilli 
on  serum  having  proved  considerable  in  the  past,  and  costly 
both  in  time  and  inaoTial,  it  is  not  surprising  to  find  that  efforts 

'  This  opinion  IS  held  l.y  Wcbcr  also  {see  dnlra//..  f.  Ilalu   On-    vol  ixiv 
P-  2.55).  -         .   ..       , 
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ha\-e  boon  inude  to  find 
been 
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nv  nicdiuin. 


This  has 


^uc(■(■^^tully  acci mipli-lK  d  by  Marion  DoiM't  in  tlic  L'nittd 
States  who  introduced  coat^nlatedfj,',!,^  for  the  pui})OM>,  a  nnihnm 
which  was  re-disco\i  red  uidcpcndrntlv  by  A.  S.  (.rittitli,  and 
whicfi  ha>  proved  very  n^viul  in  Ins  hands.  Park  and  Krum- 
wicde  >peak  \(iy  luL;hly  of  tiie  nirdunn.  It  i>  made  (JUt  of 
hntli  yulk  and  white  mix.  d  with  an  adiiition  of  phv-ioiogical  salt 
-nhition.  Froliat)lv  the  adchtinn  n[  ^onie  pmchict-  of  acid-fast 
i)a<  ilh  Wduld  inipro\e  it  still  lurther'. 

drilhth  use-  it  without  addition  of  {.ilvcerin,  since  he  does 
nut  wi>li  to  blunt  the  r^hariMie-  n[  the  distinction  between 
strains  ot  huinan  and  bo\ine  type  when  tested  subsequently 
on  i,'lycerin-holdin,u  media,  by  allowin;.,'  opportunity  for  any 
pivhminary  adaptation  of  the  latter  type  to  filycerin.  But  the 
f)recaution  is  probably  unnecessary,  and  the  addition  of  ;,;lvcerin 
to  e;,'f;  medium  undoubtedlv  im})rovi'S  it  for  the  human  type, 
while  it  perhap>  makes  it  a  little  less  favourable  for  the  bo\ine 
t\-pe.  It  >eem>  therefore  be>t  to  employ  eg},'  both  with  and 
without  i^dycerin  lor  ])rimary  cultures,  and  in  this  way  one  will 
not  only  secure  the  best  medium  for  each  type,  but  obtain  pre- 
liminary information  as  to  tin-  cultural  characters  of  each  strain. 
\:tlii  medium  is  used  both  with  and  without  ,tjlycerin  in 
America  ;  and  on  the  Continent  it  has  bi'cn  modihed  by 
I.uben.iu  bv  tlie  addition  of  glycerin  broth  in  the  place  of 
saline  solution. 

I  lie  Choice  of  a  J'ubcnuloiis  Tissue  from  -ahich  to  raise  a 
<  liltiire.  It  is  possible  in  many  cases  to  raise  cultures  directly 
ti"in  human  tuberculou>  tissues  at  i)ost-mortem  examination, 
but  the  atti'mpt  will  often  fail  when  manv  hoiir>  luae  elapsed 
>nice  the  death  of  the  patient.  In  such  cases  it  is  usual  to 
inject  .guinea-pigs  with  emul>ion>  of  the  diseased  tissues,  and 
t"  iai>e  the  cultures  sub^e(]uentlv  from  the>e  annuals.  The 
tNMies  (){  till'  guinea-pig  best  suited  to  this  purpose  are  those 
which  are  most  lik.ly  to  be  free  from  other  bacteria.  In  this 
respect  the  spleen  is  probablv  best,  though  cultures  may  also 
Iv  raised  from  caseous  gland-,  or,  in  the  case  of  intraperitoneal 

'   .\  pcHHl  description  of  the  iiiclliocl  of  making  this  medium  may  be  found 
HI  Park  and  Krunnviede,  'oc  cil   p.  21^. 
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injectinn,  Ironi  tlie  caseous  omentum,  or  from  the  peritoneum 
covered  witli  iuili;uy  tubercles.  I.ungs  are  to  he  a\oi(led 
as  they  iiuariablv  contain  many  mould  ^pons  .ind  baiteria. 

'/'lie  .\iitlfor»iin  iiui/idci  df  nh/iiiuiiii;  Ciilidrcs  of  'I'uhcnic 
JhhHH  fi-iiDi  'I'lifia-.iiloiis  Sfutuiii.  Antifornnn  wliieh  consists 
of  I'lpial  parts  ol  jaxi  lie  water  and  a  15  per  n-nt.  solution 
of  sodium  hydrate,  po-MS-e:-  the  juiwer  of  de-trovmy;  most 
other  bacteria  mor<'  readilv  than  it  does  the  acid-fa>t  bacilli, 
^loreover  it  dissoh'o  nmcu-.  <'onsi'(]uentlv  if  sputum  be 
shaken  with  .1  -uitable  projiortion  of  antitoriuin,  not  only 
i>  there  a  fair  prospect  of  de-troyin,!.;  the  contaminating'  bacteria 
without  injurini;  the  tubercle  bacilli,  but  the  sputum  is  rendered 
suthcieiitlv  fluid  to  be  -.ucce^sfully  centrihiKed,  so  that  tlie 
bacilli  from  a  considerable  'juantitv  of  the  material  may  be 
rcco\ered  from  the  dejiosit.  This  nuth  ',  orif,'inallv  intro- 
duced bv  riilenhut  and  Kcr>ten\  l)oth  for  microscojiical  and 
cultural  purjiox's,  ha>  been  u^eii  witii  con-idt  cable  success  by 
Webrr  and  Dieterlen  and  by  Lindrmann  in  the  ( iesundheits- 
amt.  and  by  A.  S.  (Irifhth  in  this  country.  Weber  and  Dieterlen- 
e.xamined  and  compared  a  number  of  -trains  isolated  both  by 
the  antiformin  method  and  from  the  inoculated  j,niinea-pi,!:( 
and  reported  that  the  viruleiicr  i  f  the  cultm-es  raised  bv  the 
former  metliod  was  not   imiiiind  bv  the  l)actericidal  a,t,'ent. 

The  .amovuit  of  antiformin  added  and  the  time  it  is  allowed 
to  act  differ  with  different  workers.  Th.  Smith  and  l^rown  mixed 
an  equal  \-ohime  of  ]i)  jier  cent,  antiformin  with  the  spuiuni, 
and  after  thoroughly  shakine;.  allowed  the  mi.xture  to  stand  for 
an  hour  a;  the  room  temperature  before  centrifugiuf,'  and 
washin,!;  the  tlep(i>it.  It  is  probably  mon-  usual  to  add  10  per 
cent,  of  antiformin  and  to  allow  it  to  act  for  a  shorter  time, 
?ay  ten  or  lifteen  minutes,  ("irittitlr'',  who  has  had  a  f,'ood  deal  of 
experience  with  the  method,  emplovs  a  10  per  cent,  solution  of 
antiformin  added  to  an  e(]ual  volume  .if  sputum  suitablv  diluted 

'  Ihlcnluit  ,111(1  Kt'r>tcn.  l-'ino  nciic  Mt'tlmdc  zuni  kiiltiircUen  unil 
iiiikniskopisrhon  N\ich\vcis  von  Tubcrkcltw/illen  in  Sputum  unil  andcre 
tubcrkuV.sem  Matrr-,il."  Zeilfcln-.  f.  F\pfrim.  Pctlfi'l.  h.  Therap.  1909,  Bi!.  vi, 
p.   750. 

2   Tiil'Cr.  Atheiteii,  rlc.  ti)i  >,  Hoft  12,  pp.  7  et  sea. 

'   liYit.  Mat.  j>iiin.  loi  I,  I.  V    ii-i. 
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accordiiif,'  to  its  consistency.  The  mixture  is  then  stirred  up, 
and  after  live,  ten,  or  fifteen  minutes,  according,'  to  the  spt^.d 
witii  which  the  sjiutum  dissohes,  the  mixture  is  centrifuged. 
I  he  (lep()>it  i>  tiun  w.i-iied  with  salt  solution,  re-cent  nfuj^ed 
and  sown  upon  ej,';,'  mechum.  i.attt'riv  he  lias  omitted  the 
washin.i^  of  the  dei)()sit,  fnuhng  the  >niall  amount  of  unreduced 
loiinalin  winch  lin,i;'er-  m  the  deposit  insutticient  to  interfere 
with  the  growth  of  the  tubercle  bacillus. 

He  is  now  experimenting  with  an  even  simpler  method, 
which  dispenses  with  the  centrifuge,  and  which,  at  all  events 
with  sputa  rich  in  tubercle  bacilli,  seems  to  be  practicaliv  ust'tul. 
In  this  method  e(|ual  i),irts  ,,f  sputum  and  of  a  lo  per  cent, 
snlntion  (.f  antiformin  are  tiioroughly  mixed,  and  after  the 
lapse  of  lioin  5  to  _;o  mnuitc'S  tubes  of  igg  nc.-dium  are  snwn 
<hn ctly  with  the  luixture  (see  Ap]).  j).  hSj). 

One  or  other  of  thes,' methods  of  using  aniitormin  can  be 
appii.d  to  tissue  emulsious  also  which  are  contaminated  with 
undesirable  organisms,  and  the  emulsions  so  purified  can  be 
used  eitlier  for  sowing  cultun^s  or  injecting  animals. 

Pretention  of  dryini:^.  Cultures  of  tubercle  bacilli  on  solid 
media  should  be  sealed,  since  any  drymg  of  the  medium  is  wry 
harmhil  to  their  growth,  which  is  slow  and  continues  for  much 
longer  periods  than  is  the  case  wi^h  most  other  bacteua.  It 
IS  best  not  to  wait  until  the  tubes  are  sown,  but  tw  seal  them 
as  soon  as  they  are  prepared,  lliis  mav  be  effected  bv  dipping 
their  ends  into  melted  paraffin.  Special  tubes  with  a  glass 
caj)  containing  a  small  opening  for  the  entrance  of  air,  such 
•  Is  Were  introduced  by  Theobald  Smith,  are  not  necessary. 

1  he  Method  of  Soaiiii;.  It  has  already  f)een  pointed  out 
tliat  it  is  of  considerable  advantage  when  sowing  a  new  culture 
In  transfer  a  considtrablc  quantity  of  bacilli  from  the  old  to  the 
new  tube.  And  one  may  often  observe  in  the  case  of  solid 
'  ultures  th.it  growth  takes  i)la.  ..  treelv  where  one  has  planted 
.1  \isible  lump  of  bacilli,  while  elsewhere,  in  parts  which  cannot 
possibly  have  escaped  being  sown,  though  probably  with  more 
"r  less  isolated  bacilli,  there  is  no  growth. 

The  explanation  of  this  old  ob-erva;iou  is  supplied  by 
Iwnrt    (1910),  who  has  suggested   that    the   tubercle  bacillus, 
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li;uiii-^  hfrnmc  a  -trict  para--itc.  lia-^  lo-t,  or  alinci-t  Io>(,  tlie 
piiwcr  to  lonn  tlir  •-ub-tanci-r-  ri.iuirnl  Iny  it>  niitritidii  out 
ot  (lead  iiiati  rial-,  >urli  as  coa,i;ulatc(l  -tiiim,  t;lyi~' riii-potato, 
ft(  .  :  hut  t!i,il  if  -u|)pli.'(l  witli  drad  b,i'  illi  (or  tliuir  extracts) 
ill  uhiili  till'  --ul^tauct-.  Rcjuiri'd  an-  jdrMut  rcadv-fonincl, 
tlu'  I'.K  illi  an-  cnabk'd  >ucits>fullv  to  o\  iTi  oiur  tlu:  initial 
dilli'iiltu-^  ot  a<lapt.il  ion  to  a  >a|)roj)li\-t  ic  rxi^tcii' f. 

In  -owiiiu;  biotii  (ultun-  ot  iiunian  or  bo\inc  tubtTcK' 
bacilli  It  i>  wrv  i-upoitant  that  thr  bat  illi  intiodund  -liouid 
hi-  lloatcd  on  the  tliiid,  lor  should  iIk  \-  -^in!-;  no  ^ati>fa(torv 
growth  will  oil  in.  Tin-  condition  i-  ca-il\-  -ati^ticd  when 
-owinu;  oni'  broth  (iiltinc  tioin  another,  lor  a  little  piece  ol 
the  hhn  mav  be  lifted  fnun  the  old  culture  and  li-hth'  l.iid 
on  the  >urtace  ot  the  luw,  but  it  i-  not  -o  eas\'  when  a  >train 
i^  -own  on  broth  lor  the  hr-t  time,  it  ha>  lotij,'  been  ii.sual 
to  einplov  lor  tin-  pnrpo-e  the  film  which  -pread-  owr  aiiv 
Ihiid  there  may  happen  to  be  al  'he  bottom  of  -eriim,  a^ar 
or  potato  (  ulture-.  an<].  in  ordei-  to  eiicoura.i^c  tlu'  fcjriiiation 
of  thi-  tilin,  a  lew  droj)-  of  liroth  are  often  added  to  such 
culture-. 

Ivastwiiod  iiupro\e(.l  ujioii  tlu-  iiuthod  in  the  followin.u 
manner:  into  the  ordinary  (>  or  S  o/.  medicine  bottle,  uhicii 
wa-  ((imiaonlv  used  for  broth  culture-  in  the  laboratories  of 
the  Royal  Commi— ion,  .-onie  -eruin  wa- introduced,  and  coa^uu- 
lated  whik'  the  bottle  lay  in  a  nearly  horizontal  po-ition  on 
it-  narrow  -ide.  The  broth  w.is  the;  introduced,  and  tlu- 
whole  -terili/ed  in  the  u-ual  waw  'idle  culture  wa-  sown  on 
the  >\irface  ol  the  -erum,  and  the  bottle  laid  in  the  incubator 
on  its  broad  side  :  i.;rowth  was  tlu'ri'fore  fn-e  to  -pn-ad  from  the 
serum  on  to  the  -urf.u c  ni  the  broth,  ju-t  a-  it  sjireads  from 
potato  or  ayar  on  to  the  -iirlace  of  the  condensation  water. 

Another  sim})le  plan  which  the  author  hjund  useful  for 
startini.;  broth  culture-  i-  to  introduce  a  little  puce  of  cotton 
wool  into  the  ll,i-k  belore  storilizini,'.  Ilie  wool  swell-  n\)  and 
extends  to  the  surface,  and  form-  a  ^-nthcient  support  for  the 
bacilli  which  are  planted  upon  it. 

Either  of  these  de\ices  >ucceed-  well,  and  i-  (juite  practical. 
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The  LiUi^th  of  Life  ,,f  ('idturcs. 

If  a  strain  of  tub.n  !.■  bacilli  i>  to  bu  kept  aliw,  with  its 
iH.wvrs  of  f,'ro\vth  unimpaired,  it  is  well  to  transplant  it  to  fresh 
-oil  every  month  or  two,  if  not  oftener.  Cultures,  liowtver, 
will  remain  alive  lor  very  murh  lon,L;er  periods  than  this, 
especially  if  jjievented  from  dryln,^'  uj),  as  F.  Crittith,  Weber 
and  other>  have  observed. 

(.rittith,  wlio  kept  cultures  alive  lor  tvvo  or  three  years,, 
was  content  to  >eal  his  tubes  with  parattin.  Weber  seals  his 
in  the  flame,  and  prefers  to  keep  the  cultures,  after  a  modi'iate 
amount  of  i;rowth  ha-,  taken  i)lace  in  the  incubator,  at  the 
ordinary  room  tiniperatuie. 

(.ritlith  thinks  they  keej)  better  in  the  incubatt)r,  beint;  le>s 
likely  to  become  contaminated  with  moulds,  but  it  is  sii^uiilicant 
that  two  of  his  three  lultuivs  which  lived  the  lontjest  were 
kept  (Hit  of  the  incubator.  Hi-  found  that  primary  cultures 
icmained  alive  lon.iier  than  subcultures,  and  he  attributed  this 
•to  the  smaller  amount  ol  -rowth  in  the  former,  and  to  the 
cones]iondin,t,dy  le>ser  demand  made  ujjon  the  food  supply. 

With  re.i^ard  to  the  relative  endurance  of  the  three  types, 
WVber  points  .Jut  that  Janoo  and  Kller  had  kept  avian  bacilli 
alive  without  any  dithcultv  for  one  year  and  hoped  that  it 
miuht  be  possible  to  do  so  for  two  year>.  Maffucci  found  an 
avian  strain  alive  alter  two  years  ;  .md  Weber  and  H.^hn^^aT 
also  testiiv  to  the  loim  endurance  of  the  \-italitv  of  the  a\-ian 
bacillus. 

Weber'  came  to  the  conclusion  troin  his  own  experiments 
that  the  bovine  tvpe  of  mammalian  bacillus  endures  lonj^'er 
than  the  human.  He  found  the  bovine  I)acillus  alive  after 
one  year  and  ei.i^ht  nmnths,  but  the  human  type  not  after  <ine 
vear  (serum  cultures),  and  he  mentioi  that  Jancso  and  Elfer 
Inund  the  bovine  tubercle  baiillus  ,ilive  on  .tilycerm-potato 
alter  one  year  and  a  half,  while  the  human  tvpe  on  this 
medium,  or  on  dycerin-agar  or  glycerin-scrum,  li\ed  -carcely 
-i\  months. 


'  Weber,  ioi->,  ■'  Zur  Tuberculose  des  Mensdicn  uiid  der  Tiere,  '  CenttaW. 
iJakt.  u.   Piiynm     Alit.   i     Ori?.  v;:l    i.xiv    n    yfirs 
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(.nttitli'  (lid  nut  \iiitiiic  tu  di.iw  aiu'  i  niii  lii^ion  on  llii-^ 
jjuint,  hut  In^  iib-tr\ati()n>  arc  ni)t  iiu  .  iiiiiiatihlc  witli  tliusc  ot 
W'thrr.  I  If  Iniind  the  a\ian  ha(  illii^  ali\f  alter  lot)^  days, 
till'  l)ii\nir  alter  (»i)o  da\>,  and  the  lininan  alter  <i'J>  days. 
Agani  the  a\  laii  enlture^  -^cinietinu -^  lailed  to  Lirnu  alter  lS(»  _'.;S 
day--,  the  bii\ine  alter  iNi  _;Nl  da\>,  and  the  hunian  alt(  r  ((o  _;S(i 
day.. 

I  he  -nperinr  enduianee  (it  (inlliiir.  cultiue--  (i\cr  tho-e  dl 
(itli(  r  (ibser\"(.'r>  may  j)()s-il)ly  h.iw  been  due  to  the  he  t  that 
the  inajoritv  1(  -ted  were  .urown  on  eoaj^'ulated  eu'^;-. 

W'ebi'r  attaclie--  some  unportaiii c  to  the  f:reater  endurance 
of  b(i\ine  a-'  eompart'd  witli  Innnan  >trani-,  and  he  (  iuk  lude-^ 
that  anv  -train  ol  mammalian  tubercle  ba(  illi  \\hi(h  i-  iouiid 
ali\'e  alter  one  vear  i-  m  all  inobabiht)'  (.1  the  bo\ine  \v\n  . 
]\r  relat(  -  iiow  Lindemann  injected  into  a  i^uinea-pii;  a  nnxture 
ot  ba(  lUi  ol  b()\ine  and  human  t\'l>e-^  altei'  it  IkuI  resided  eleven 
months  in  the  te:^t  tube,  and  wlien  the  annnal  was  killed, 
recoNcretl  troin  it  bacilli  ot  bo\  nie  t\'pe  only.  It  may  be 
iiM'tul  to  bear  this  -  .xperinient  in  mind,  toi'  it  evidently  would 
not  be  admissible  in  a  similar  ca>e,  to  conclude  from  the  tact 
that  only  bovine  bacilli  were  recovered  fr(jm  the  .i^uiiua-piL; 
that  the  original  strain  contained  no  bacilli  of  human  type, 
but  the  method  cannot  be  relit'd  upon  for  tlu'  reparation  of 
a  pure  bovine  strain  from  a  mixture  of  the  two  mammalian 
types. 

i<i;ii;i<i:Nei;s.    \ii 

(Chapter   NCi 

Tlir  Time  7"v/'(■^  <>/  Tiilu'iil'    liatilli. 

Morpho!of;iciil  cnul  (  iiHiiial  (^  luiriicti-r^. 

Biirckhardt  (k^io).  Haktcridlegische  I  ntersuthunKcn  iiber  cliinir- 
j;isclie  Tuberkuloscn.  lun  t5eitrat;  ziir  l''ra;;e  der  WTschiLHleiilKMl 
(k'r  Tuberkulnsc  dcs  MetiM  heii  \inil  iler  I  iere,  DriH^clw  Zcilsclii . 
/.  Chir.  v'ol.   Kio. 

Cobljctt  (nioj).  The  (  uhural  (  li.uacler'^  nl  J'tiliiTi  Ic  IVailU  dbtaineil 
from  .Man.      li X  .1.  211J  iiil.  /u'f.  App.  \(il.  111,  p.   1. 

1   F.  Gnl'fith,  A'.C.r,  l-iu.  Rfp.  19I1.  ApP   ^■>1    iv,  i>.  17.S. 

'  Numerous  observations  by  utlier  authors  will  be  found  in  \Velior,  Inc. 
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I  ..Mu.mmI  ,,,,„;,,  Ih,.  (,„„,,.,,,, in-  SlM.lv  ,,l  fnlHTcl..  l^icilh  ln,n, 
Human   aiul   Hnvuu-  Sn„nv^.      //„./    /„/   R,  f.     \,,,,   ,,.1    iv    ,,    ,-- 

(Hill).      Ih,dl-i,i„l  R.'i^orl,   \:,\    \     |,    ..,,  ''^' 

A     S    ,„,ltitl,  an.l    V.   (.ninth   i..,o-,.      T|„.  citiual  (luractr,.  ,,1   tl,.. 

I.'.MI.C     llll.,.,-,!,-    Ha.llllls,        //,;,/.     llir     li.l^       \|,|,      \,,|      I,,      .,      I 

A.  SMinllUh  ,,„,  ,         l-ur,l„.r  lnv.st,^an..n.  ,„   tl,.  Tvpr  ui't„|„,u.. 

'^■''' '"  '"'"i"^'  "1  ""-•  SiMitinn  nl   IMiflu.Mcal  IVr..,n-.       //,,/     i/,v/ 

/"""(.    1,   |).    I  1  71. 

ilnl.lK-'Us  ,.,,0;).  SuppN-nUMUaiv  l<,|„„i  ,.,  ,|„.  (u|livat„m  ul  llu- 
lubcrcle   Baolln.       A' (././;,/./,■,;,     App     v,.l     ,,,     ,,     .- 

Ian.  so  ,uKl  i:if,.r  ,  >.u  ,  ).  Vor,l,.id,en,l.  r„tc.,sncl,un...,n  n,it  dcr  p.ak- 
t.sch  UKht.ucTon  saurH.stcn  Ha.  .Ik-n.  iy.,/,<i^v  ,„,  av,,„/'  ,/,,,, 
/  iibtr/iiilo-c.  \-.il.  will,  p.  i,,.s. 

I\<i>sel,     Wuher    an.!     Ilciis^      i.i.iii         \  crL'l.'i,  lien,!.,     r 

ul.fr    Inh.Tkclha/illcu  \,rM  hi.Mlrnrr  llcikmill.       //./,.     ;,./„.,/    „    ,/ 

Kill-,)/.  (,i'^iiii,//ifit^,iiiil,  .  I  left  1  |i  I 
K..SM.1  ,,„,,:,       ,,  ,  TulK.rkcllM.illu..      K,,ll..  ,,n<l  \Va-.s,.rmann  s  //..,/. 

/iiich  (I,)  I  (.ithoiitiiiii  MiliKioyi^aiu^iiicn. 
Kr.HnpurclKT  and  Zinnncrnuuin  (i.,ofi.     Cnitn,.'/,.  /.  ISakl.  ,7,.      Al.t.  i 


(  )ri^'.  \i,l.  .\\.\;ii,  p 


sSi, 


''"•';-'"^">"  '■•"^'       InPTsnchunf^eu  uln-r  den   Tvpus  ,|,t  im  Auswurt 
l.nnf;cnki-ank,T     xfikonniicnden      InbLTkt-lhazillc  n,      /■;,/,       [yi,,,,/ 

II.  d.   Aiii-Li/.  (,,siiiii/lirihtiii!li-,   licit    IJ,   p.    II. 
.\l..hl.rand  W.i.hln.i  n  ,  ■..,:  ,.      .\  (  ,  .niparat,  vr  Stu.K  . .!  I  ub.ix  !.■  Haulh 

lr..m\anc-dN,nr«.s.    I '  S/Unn,„o!  .h,n„,/ ! >,Ju.n  v liul/etn>.Sn  .><, 
lark    am     Krun.w.ede    (rcio).     The    Relative    Importance   of    Bovine 

and  Humat,    1  ypes  of    Inbenle  Bacilli  in  the  Different   lorms  ol 

Human    Inberculo.sis.     Jouyi,.  „f  Ma/.  Re,,  vnl.  xKin    p     >o- 

(lOli).      Ibu/.   vol.   .x.w,   p.    ^1^.  "   •''■ 

(In  vol.  XXIII  will  be  l.nind  a  ^ood  revie^v  of  the  whole  subject 

and  a  l)ibhon;raphy  up  to  date  of  jiaper.! 
Smith.  Th.  and   Brown.     Studies  in  Mammalian  tubercle  bacilli      IV 

Bac.lh  resemblins  the  Iwvine  type  fr,,m  four  cases  in  man.      rn„r,,' 

oj  Med.  Re.-i.  \()1.  XVI,  p.  455.  ■' 

Tw..rt  (.,,iu,.     A  method  of  isolating  and  growing  the  Lepra   Bacillus 

of  Man.     Proc.  Royal  Sue.   B.   v,,l.   i.xxxiii 
Tvvurtand  Ingram  (loi-'K      l.solation  and  Cultivati....  of  Miciobacterium 

i--nteritidis.  etc.      lbi,t.   B,  \,il.   ixxxiv,  p.   51 -. 
luKcrmann    U'J"^).      1 -ntersuchungen    uber'  ,he' tuberkulose    Infecticn 

der    Lyinphdrusen    im    Kindersalter.      Tub.    .hbeit.  „    ,/    Kaiseil 

(jiiinidheitsaiiite.   Heft    12,  p.   loy. 
Weber  I  UH  z).     Zur  Tuberkul.w  ,les  M,:n,schen  and  der  Tiere.     Cctralb 

t-   Jidiil.  ii.  I'axisit.   Al)t.  I,  t)rii;    vd.   i.xiv    p    ^^ 
Weber  and    I  )ieterlen    (loiJ).      L  nte.such  ungen    uber   den    Typus   der 

nn  LuiiKenkranker  vork,.mmenden  Tuberkelba/.illeii.      Tub.  Arbeit 
ii.  d.   hanerl    Oesiindkeil.-aiii!e ,    Helt    ij,   p,    i. 
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(  IlAriF-K    XTI 

Tin:  Mi.ANs  oi    iMsriN(.risiiiN(>   :iii',    riiKi;!:    iypi  s  of 
irm-Ri  LI    i;\(ii.i.i  dm^  irom  .wouii.r 

Mvrplu>lo<^iial   mi'l   Ciiltioiil   ('/iiii\uU'is.      ilic   Riiictuni    Ciiirc. 

I.     Mnrplinldi^icil  (  luinuicrs. 

I'.ii\iiU'  tiibriclf  I'.u  illi  .irr  u!i  till-  whnlr  >liortfr  tliaii  liumaii  ; 
but  t.-i)in})anMjn.  a-  uv  \u\\\-  -.  ti\,  i-  \m1u1  milv  wImii  tlic  run 
dition-^  uiuUt  wliicli  Ix'tli  arc  ,L;iii\\niL;  air  tin-  -ame,  .iml  v\\-n 
then  till  IV  i~  priibablv  >nnif  lA•^■llapl)i^^'.  Dittrniur  uf  size 
tlii'ulwn'  will  li'l])  u-  little  in  (Ik  iilmi;  ti>  what  tvpf  a  '^\wn 
>train  Ix'lniiL;-.. 

DillrHiii  I-  in  -cLiinrutatinii,  ami  ullin  miiiiilr  dttaiN  ut 
^tiuctnir,  al-H  lail  u  A- t  \  ulmic  i.t  tlir  ti  nth  nt  tin-  -tatnncnt 
it  mav  bv  iKiinttd  nn.  that  a  ttinKiirv  to  -tain  niKwnly  has 
brcn  (k'M  lilH'd  bv  oiu  -.  honi  (( ,i'-uiiilh(it-aim'!  a-,  chanirter- 
istic  of  the  bn\uu'  tvi'e,  and  bv  anotluT  (Ivuy.il  (.  oniini--!(»n-) 
as  (■haracteii-tic  nl  the  hnin.ni  W\k\ 

Soniewliat  rarely  one  sees  in  >piitum  bacilli  so  unifcnily  short  as  to  s\isgest 
that  tht-y  bel(jng  to  the  bovine  type  This  may  be  nii^leadinjj.  A  >i)ecinien 
was  ^ent  to  tlie  author  for  this  \  ery  reason'.  Hut  investigation  showed  that 
in  virulence  for  calves  and  rabbits,  and  in  cultural  characters,  the  bacillus  was 
an  ordinary  representative  of  the  human  type.  We  have  .ecn  tliat  tubercle 
bacilli  arc  considerably  lonfier  when  grown  in  living  animal  tissues  ihan  when 
cultivated  on  artificial  media  (p.  joi ).  They  are  usually  long  in  sputum  ;  but 
the  bacilli  present  in  the  sputum  in  question  weic  (juite  as  short  as  those  which 
one  is  accustomed  to  see  in  cultures,  and  they  were  gathered  together  into 
circumscribed  groups  or  colonies,  each  of  some  size  and  containing  many 
bacilli.  This  distribution  suggested  that  the  bacilli  had  multiplied  in  the 
sputum  while  it  remained  undisturbed  in  some  cavity,  uninfluenced  by  the 
vital  processes  going  on  around  them,  and  that  the  bacilli  were  short  for 
the  same  reason — whatever  that  may  l)e — that  they  are  short  when  they  are 
growing  in  artificial  culture  out  of  the  reach  of  living  tissues  and  fluids. 

'   At  least  in  bnith  cultures,  see  J  id  .  .Uljcit.  Heft  I,  p.  lo. 

2  li.C.r.  2111/  Int.  Rep.  p,  .25. 

»  Strain  H  02    U.C.T.  Int.  Pep.  App.  vol.  11. 
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II.  (  iil/iitdl  Characters. 
\\\v  (lrt;nr  ,,t  luxuiMiico  and  tlir  manner  of  /^-rowth  arc  of 
imiili  f^rcalci  iiiipcn. uk,  lor  (Ict.iiiiniadon  ol  tv|K'tlian  tin  so- 
■  all.'d  ni(.ri)li(,l()^'i.  ..I .  liain  t.rx  and  arc  <.l  (  unMdcial.lc  value  to 
r.\p.>ricn(C(lol)>cr\ci-,.  Tlic  cult  ui  al  rliara(tcr-,(jt  tlic  three  types 
"I  tubercle  hacilh  have  h.vn  ({.■>cnbed  aiivadv  (pp.  Jo.',  j,,,,) ;  it 
uill  the.ctore  i)e  ^ulh.  lent  lo  recall  the  fa.ts  (i)  that  th.-  human 
\\[>v  dilterb  Irom  the  hovme  in  superior  lu\urian<  <■  of  ^rowtli 
"11  ;dl  media,  especially  on  those  which  ( .nitain  Kly<erin:  and 
IJ)  that  the  avian  type  resembles  the  human  m  (jrovvmu  luxuri- 
antly on  all  media,  .^lycerm-brotli  .xcepted,  but  diltci-.  from  it 
and  from  the  bovine  typ.'  by  pnuhh  ini,',  as  a  rule,  a  growth 
which  is  moist  and  -listening,  and,  esi)e.  lajly,  in  that  it  lends 
■ImH  to  emuUihcalion  more  readily  than  tlu.M-  ot  the  two 
mammalian  types,  I  here  now  remains  to  point  out  the  limits 
"f  variation  in  the  cultural  cliaracters  of  each  type,  and  the 
•auMs  which  produce  Mich  ex.trcine  variations  as  are  liable  to 
lead  to  lalsc  conclusions. 

DiffcroUiatioti  vf  the  Hitman  and  Bovine  Tvt>es.  It  is  freely 
admitted  that  there  is  otten  .in  ajiproximation  of  the  one  type  to 
tin  other;  and  the  sl(,wly  mcreasinf,'  luxuriance  of  growth  which 
accompanies  pro^Tcssive  adaptation  to  the  conditions  of  life  on 

artiticialmediapnM'utsa.liHicultvwhicluiowdemandsouratten- 
tiou.  I  he  question  therehv  arises  at  what  jKnod  of  sapn.phytic 
life  are  cultural  type  characters  likelv  to  be  most  distinct ;  and  to 
what  extent  is  one  justitud  in  comparini,'  strains  which  have  been 
^TowinK  under  artilicial  conditions  for  different  lengths  of  time. 
II  iia,t,'ht  be  Ihoui^dit  that  the  mo'-t  favourafile  period  for 
briUf^Mns  <'iit  th.'  differences  m  the  cultural  characters  of  different 
.trams  ot  tubercle  bacilli  would  be  ^^:len  they  are  still  freshly 
isolated  Irom  the  animal  body,  and  before  adaptation  to  the 
new  conditions  of  saprophytic  Hi.,  has  had  time  to  blmt  the 
i)oints  of  distinction.  Hut  both  human  and  bovine  bacilli 
are  equally  strict  parasites,  and  both  require  a  certain  time  to 
develop  their  represrntatue  capacities  for  growing-  on  artificial 
media;    moreoxer,  in  each  type  different  strains  adapt  them- 

selves   with   ditterijnl   dein»^(>S   of   r.Tni;!;*-.-  •     ^.-.   i^l-.-.j    :t    :      _^i 
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iniicli  thr  readiness  with  which  a  giviii  >.traiii  will  (^row  on 
artitiria!  media  at  the  start  whirh  fjives  us  the  desired  intiin.itimi 
of  the  type  ol  the  st r.nii.a- 1 he  (  h.irai  tn  .iiid  dci^'ice  i>t  luxuii.iiu  ( 
nf  tile  f^iowlh  \\li<  11  ipii(  I-  tin  I'irliniiiMi  \  iliIlM  iilli'-^  111  adanta- 
liiiii  t(i  the  MiiulitiMii>  (il  -^ainniilis  I  u  c.M^teni  e  h.i\i-  hrcii  ^^(it 
■  i\(!.  I'nr  tiu-i  na>-(iii  it  i>  [utihablN'  less  easy  to  jii(lt,'c  tlu' 
type  ol  a  .ii.iiii  lioiii  very  eail\'  luliurc^.  th.m  Ikhh  -im  li  ,i^ 
have  ^^lo'Mi  alln  ii  hi-  hi  en  allowed  a  ii'axui.iblr  timr  In 
settle  down  to  it  -  m w  kind  ol  litr,  and  to  slmw  wli.it  it  <  iii  do. 

Now  as  to  tiic  iitlitr  limit  ol  tinu' :  it  lia^  aln  .'d\-  btcii 
pointed  out  tli.il  adaj)tatioii  i>i  IuIhtcIc  bacilli  to  tin-  roiiditions 
of  aitilinal  ri;lti\-,ilion  i-  -lo\\i\-  prot,'ressi\-e,  and  mav  ( >iitinue 
lor  lon^  )«  riod-  o|  tmu'.  It  tlienfoic  mav  ita>onat)l\'  be  a-^ked 
wIkiIhi  till--  inogressivo  ad.'jitation  tuiil.  to  ob-ruic  the 
di>tmcti\e  i^row th-i"hara(ter>  ol  the  tvpe>.  or  ( ach  in  llir  long 
run  to  obliterate  (hem  altogether;  iiid  whether  tlure  is 
dauLiei ,  il  one  do(^  no'  ait  inoinplK',  ol  losing  the  most 
lavoinable   op|)oi  tnnit\'  ol   dthiminiiiL;   t\'i)e  (haiacters. 

An  ans\-er  to  the  practiral  part  ol  tlu-^  (juotion  may  be 
rcachly  gi\'en  :  'I'liere  is  little  danL;ei'  of  this  hapiiening,  and  no 
nninediate  need  lo  liun\'  the  cxamiiiation  ol  cultural  c  li.iracters; 
since  adaptation,  when  once  it  lui^  overcome  the  initial  dilficul- 
ties  of  life  on  dead  and  mdainiliai  media,  proceeds  so  slowly 
that  many  months,  during  which  cnltur.d  (  haracters  remain 
practically  unchanged,  arc  available  for  the  ])nrpose  which  we 
have  in  view.  It  is  well  however  to  keep  the  stock  strains 
growingstrictly  on. L^lvcerin-free  media,  so  tha^  when  tested  from 
time  to  time  on  medi.i  which  contain  thi>  dilfcicntiatinL;  sub- 
stance the  distinction  between  the  human  and  bo\ine  -Irains 
may  be  as  sharji  as  possifik'. 

'  I'ark  and  Krunr.vicdc,  rcfi  rrint;  jvirtii  iilirly  t"  adapl.i'icin  nf  l)')viin.- 
strains  to  glyc^rin-t'^g,  say  tliat  "  it  is  absolutely  essential  tliat  all  compara- 
tive oliservations  be  made  in  the  first  three  or  four  generations  if  the  degree 
of  dysRony  is  to  hv  estimated  "  {Jourii.  <•(  Med.  lies,  xxin,  p.  222).  This  was 
at  one  time  the  writet's  opinion  also,  and  he  once  ventured  to  say  that  if 
primary  cultures  could  always  be  used  for  comparison  he  believed  that  strains 
with  intermediate  {i.e.  between  the  human  and  bovine  types)  characters  of 
growth  would,  to  a  large  e.xtent,  di'-appcar.  and  each  group  would  appear 
to  be  more  sh.irply  clividi  d  from  the  other.  Hut  on  maturcr  reflection 
lip  believes  that  there  is  no  need  to  restrict  the  comparison  to  the  early  st.i};rs 
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It  is  not  so  easy  til  aiHui  I  ilic  (|u, -ti..ii  wIhiIui  progrcssivf 
adaptntidti  tnids  in  ili,-  Icii-  mii  i.,  mMi(,|,ii,  .ill  (liitnciii , 
111  tlu-  cultiii.il  (ii.u.nt.i-  ,.t  111,  Up,-,  Ih,.  ,|ii,Mi,.n  it.iliv 
comes  to  this:  C.m  l„,\iii,.  ^ti.uiH  ,,,ini-  ultiin.ii.K-  to  -i<iw 
-(>  fiv.K-  ,,ii  :irtili(i,il  in,(li.i,  .111(1  ,>p,,i.ill\  ,,ii  iii,,M-  will,  h 
contain  ;;!>■<.  rm,  .1-,  1,,  lMi,,ni,'  inili>l  mL;ui-li,il)i.'  In. 111  u,ll 
istablislicd  Inmi.m  Mr.m:^'  Hi,  \  ,,it.iiiilv  <!i>  not  d..  -n  .1-. 
.  ml,'  wImii  til,'  ^t,i,  k  I  uliiii'  -  .IK-  ki  pt  ii-i(il\-  Ii,,in  (.jl\rrim  , 
liiit  (111  uK'  iiiii  ni<(l:.i  .nl.ipl.itini)  1,1  i>,,\  WW  -Ir.nii-  iin(iuul)l((ll\ 
I '1 1 11 -I  rd-  t.ii.  S.  mil  -1 1,111;  ■-  w,  11  lid  -niii  iiKiK  ,  ,i|).il)lc  iij  cliaiiL;, 
''i'"i  "tliM>.  (  )iir  111, It  ill,-  aiiilh.r  |„,^-„s-,,l,  ,1  till,-  h.Aiiii' 
li.mi.  i.iiiK-  l(,  L;in\v  >,,  lii\iiii,iiitl\-  ,iii  ilu'  Usual  ^,dycciin 
'i"<li''  ''''It  It  idiilil  n,)  Imi-i-i-  h,  i„-,l  t,,,-  di'iiiiiiisiiMlmf^ 
ilic  I  li.uactcrs  (il  ,L;i(.\\tli  ,,1  111,'  h, Mil,-  i\p,  (,,  III,.  ,iiid.  Ills 
.•ttfiidiiif.;  thr  l)actiTi()l(>f,'y  class,  (.luiid,  wli,,,,  wink  will  br 
■  onsidcicd  in  f^'natcr  dffail  Liter,  static  tiiat  >u\\\v  nl  lui  !,n\-iiic 
•trains  ;,'i(-\\  s,)  \iL,'(ii(ni-lv  I'li  uK  < ,  lin  l)ri)tli  (|)i.--iiin.il)ly  aft(  r 
rcpeati-d  <  iiltiv,iti,.ii  mi  ili.it  iMdmni)  lii.it  thr  ,.r;i,'///  ot  tiic 
ptiiic  Ic  of  bacilli  wliK  II  tln-v  JKiinrd  in  a  tiask  dl  ,!;i\cn  m/.i-  "  wa- 
'  .|ual  to,  ..r  cvfii  lii,i.;lu-r  than,  Ilia'  mI  the  avfraL;c  growth  of  tli,- 
iMiin.in  lv|»«''."     A.  S.  (uiltitli   ii.ul  -iiiiil.ii-  vxpi-ricncc-. 

We  must  tluTi'ldn-  (  uiu  liulr  that  wlicn  thi-\-  ,iic  it-pi-alfdlv 
i.lli\ah-d  ()n,!.;!ycfrui  nirdia  tor  loii,i,'  periods  baeilli  c)t  the  Ika me 
■\pe  I.  iid  to  approximate  cl(Nelv   in  tiie   lu.xuriance  of    their 
lowih  to  haeilli  ot  till'  hum, in  tvi)e. 

\'ariiittuiii'f('nllurcMcdHi.  Ot  tar  L;reaier  practieal  import- 
iiice  are  the  a(  ridental  van.itions  in  the  in;triti\e  value  of 
ultuie  iiu-dia.  I  liese  ale  dillieuit  t  1  eoiitrol.  .iiul  j^n-at  can- 
-  n,-,,-ssirv  to  select,  lor  the  determination  ot  tvi)e  eh.uacters, 
,iily  >uch  batches  of  media  as  iia\e  been  pioNid  t,  be  of  t;ood 
(jiiaJity.  For,  despiti-  v\v\\  ear,-  and  attention  on  tiie  part 
•I  b.icteriolo^yist  and  Liborati.ry  ;)s~istants,  it  seems  impossible 

1  .n-ni'u-ial  cuitivuti,,!!  il  tl,e  st,icl<  iii!tiiri-s  ,.t  i-arli  slr.un  be  j;r,,un  on 
lyttTin-frec  media ;  .iiul  ih  ,t  tiiere  is  nuicli  t,i  Ix-  gained  from  a  pn.lcingt,! 
nd  oft-repeated  siii,ly  ,,f  ..ultural  cliar.icter.s,  and  moreover  lie  thinks  tliat  tlic 
Mic  tultiiral  cliaracters  of  certain  lumi.in  strains  ,1,,  n(jt  tome  out  tlearly 
itliout  some  opportunity  for  adaptation. 

'  See  page  j (O. 

■  See  page  J37. 
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22S    niITi;K!:NTIATIO\  OV  TYPH  BY  C\  l.Tt'RAL  fllAKAC  ri:RS    \rU 

tn  prcpcirc  >m-f(--vive  batrlics  <il  a  gi\xn  nirdiuin.  whirh 
sluill  lia\c  unilonn  nutrili\f  \aliif  fdr  thf  iulti\ati()n  ol  thr 
tubfirlc  b.K  illu>. 

Attention  lia>  jii>tlv  bci'ii  drawn  to  tlii>  ditliculty  by  I'ark 
and  Kiuniw JicK',  who  sit  in  it  an  explanation  o.  the  ron- 
llicting  H's\ilt.-  of  ditfcnnt  ob-rrvcis.  The  ditliculty  is  ]X'rhaj)s 
most  felt  with  serum,  but  it  1-  not  unknown  in  the  case  of 
potato,  ai^ar,  brotli.  or  even  eut;  medium. 

l'"ven  different  tubes  of  the  same  batrh  may  dit'fiT,  which 
may  perhaps  hv  explained  on  the  assumption  of  slij^.it  liiflerencos 
of  dryness  or  iiaidne-s  of  >urlare.  due  to  une(iual  lieatini;  durin.e 
sterilization,  or  more  probably  to  some  slit^ht  deiei  t  in  thf 
sealing  of  tiie  tubes. 

I'n.gennann-  and  Lindemanir''  both  refer  to  the  dillieultv 
of  prepariim  tilyeerin-brutli  of  constant  (luality. 

Af  uhat  (it^c  arc  the  C/niychtfis  of  a  Ciiltiirc  tiiost  clearly 
marked?  Some  obsiTvers  have  thou.t^dit  that  there  is  a  cer- 
tain oj)tinuin;  a,i;e  of  i  uitures  wlien  the  ditferenee  bei  n  the 
strains  of  h-uiian  and  bcnine  tyi"!'  is  nio>t  markeci.  I'ark 
and  Krumwiede.  who  n  lied  mainly  on  i;!yeerin-epi.;  medium 
for  differentiation  ol  cultural  rharacters,  made  most  of  their 
observations  on  (~ultiires  which  were  tliriH'  weeks  old  Cul- 
tures of  one  month,  howcxer,  ga\e  equally  t^ood  and  jiractically 
identical  rt'sults  The  continued  growth,  of  eugonic  strains 
beyond  thi>  time  wa>  no*  marked,  but  ihe  growth  of  tly^^gonic 
>trains  contiiuu'd  slowly  to  increase,  and  the  American  ob- 
ser\'ers  con^etjueii' Iv  came  to  the  ci:nclu>ion  that  at  the  age 
of  three  weeks  to  a  month  the  differences  ar.  at  a  maximum*. 
This  raise-  the  ■pie-tion  whether  it  is  rapidity  of  growth  or 
quantity  th;>*  i-^  important  to  determine.  The  present  writer  is 
inclined  to  think   that   the  former  is   more  variable  than  the 

1  These  aulliors  write  a-;  fi)llius  (.'.>r.  nl.  p.  (i  i)  :  "  a  punt  uliicli  cannot 
be  too  often  reiterated  is  tli.il  coireet  eultiiral  ilillerentiation  depends  largely 
on  suitable  iiilti'r.il  niedi.i  \\vn  \\\\\\  lont;  experience  one  finds  irremilari- 
ties  creeping  in,  namely  riiiniinal  n'luvtli  of  human  viruses  on  some  batclies 
c.  media,  ni  irregul.irities  of  indniihi.d  tid)es  pl.mtcd  fr  im  tlie  same 
material." 

^    liih.  Atbcit.  a.  (I.  Kaisrrl.  (,esHmthfil;(jin!c ,  ilett  12,  p.  IJ3. 

'   Ihld.  p.   I-. 

♦  Jotirn.  of  Med.  V  ?.  1910,  .\xni,  p.  225. 
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Litter,  and  tliat  it  i:^  to  tin-  (luantily  ratluT  tlian  tlu-  rapidity 
"1  f,'r(nvtli  that  attention  should  niainlv  be  directed.  He 
llierefore  is  inchned  to  deprecate  hiying  down  anv  hard  and 
fast  rules  as  to  the  best  age  for  niakin,t(  comparisons. 

It  nii-iil  sfrui,  at  hr>t  >i,L,'ht,  that  the  best  wav  to  juds^e 
ol  tile  comp,irati\-e  cnhural  characters  of  a  nunil-er  of  strains 
of  tubercle  IxiciUi  would  bi'  to  sow  them  all  sinmltaneously 
on  ^e\eral  selected  kinds  of  media,  all  tile  tubc^  of  each  medium 
having  been  prepared  at  the  same  time  ;  and  then,  after  suitable 
Hicubation,  to  sort  them  ou:  according  to  the  luxuriance  and 
character  of  the  growth.  In  this  way,  it  might  be  thought. 
\ariati()ns  chie  to  accidental  dif'ference>  m  the  media  would 
best  be  avoided,  and  ihv  test  made  as  objecti\e  as  ])ossible, 
any  unconscir)us  bias  on  the  part  of  the  observer  having  little 
opportunity  for  affecting  the  judgment. 

But  this  j)landoes  not  work  well  in  practice  ;  for  so  difticull 
i>  It  to  ensure  t'  '  most  favourable  conditions  for  growth,  and 
^o  complex  are  t...;  causes  of  partial  failure,  that  it  is  only  by 
repeated  -ubcultivati^m  that  the  full  capacities  of  any  gi\en 
>train  can  be  brougiit  into  view.  The  autJKjr  is  convinced 
that  a  given  strain  shoukl  be  judged  by  'lie  best  i^roit'tli  it  produces 
I'll  each  ki)id  of  Dicdiiim  after  a  fairly  extended  trial,  growths 
which  fall  short  of  the  best  being  passed  over  a>  failing,  through 
-ome  accidental  cause,  to  show  the  full  capacities  of  the  strain'. 

The  Choice  of  Diffcreutiatiiif;  Media.  In  seeking  for  a  mean> 
ol  clearly  determining  cultural  character^  some  observers  have 
attached  more  importance'  to  one  culture  medium  and  some  to 
anotlier.  Park  and  Krumwiede  trusted  maiiiiv  to  glvcerin-egg 
I  iibenau)  supplemented  by  glyceriii-po'ato.  At  the  Ciesuiid- 
lieitsaint,  on  the  other  hand,  reliance  seems  to  have  Ix'cn  placed 
largely  on  glyce;in-brotli-,  thougli  it  is  admitted  that  comparison 
is  only  to  be  re  a  upon  in  the  earlier  gent'iatifins,  and  (bv 
I  n!,'ermann)3  d.      broth  cultures  alone  do  not  sufhce. 

It   is  probablv  a    mistake   to  lelv   t  lo  exclusivi'lv  on   one 

'  I'ark  and  Knimuir.lr  t.iUc  ,i  \  cry  similar  \ifw  wlicii  they  sav  :  "  It  i.s 
"Illy  reasonable  to  consHiei  that  the  best  tube  is  an  index  of  the  capacitv  of 
-rmvth  under  the  most  favourable  conditions."  J:  mm.  afMcd. lies. Will. p.  225. 

-   Weber,  Cenlralhl.  f.  fiakl.  etc    1012.  xol.  LXiv,  \i.  263 

'  All .  ci'.   Heft  12,   |>.   125. 
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easy  ttiat  one  can  atforcl  to  lose  any  nitorniation  that  rni,L;lii 
IX'  gained  \,y  widcnin.L;  the  ran^e  of  trial  media.  Unf^jermann 
lound  that  stiain>  otlierwise  conformin.t,'  to  tlie  human  type  ^nw 
unc(iually  on  broth.  One  in  particular  (Xo.  X),  he  mtntions, 
;;re\v  slowlv  and  lormed  a  -moota  tra.nslucent  thin  film  upon 
wluth  iairlv  numerous  nodular  f iiickenini^'s  apjieared.  Thi- 
iN'l^e  ol  L;ro\vth,  which  is  \ery  similar  to  that  produced  by  the 
bovine  bacillus,  was  no  incidental  or  transient  phenomenon  in 
the  ease  of  strain  X,  bn*  proved  constant  on  repeated  cultivation 
extending"  o\"er  a  ve.u"  {Iih\  cil.  p.  125). 

P.urckhardt  also  n-marks  that  one  of  his  strains  of  human 
type  f^'rew  on  broth  exa'tly  as  if  it  were  a  bovine  bacillus,  and 
w\  wa>  imlike  tin--  tvjn-  in  every  other  respect. 

Diffcfcnli.ilion  of  the  Aviivi  from  the  Mamnudimi  Tvfcs.  'Wh- 
differentiatiiii,'  vahie  of  the  <  ultural  characters  of  the  avian  type 
of  tubercle  bacillus  has  already  been  mentioned  I'p.  2()()).  It  will 
>utTice  to  recall  the  tact  that  tlu"  iL;rowth  on  various  media  i- 
moister,  and  h,i-  ,1-  a  rule  a  -mooth  and  shininf,',  as  opposed  to 
a  dull  and  drv,  -uriace  :  hiu  that  sometimes  this  characteristic 
tails  one,  and  i^rowths  occur  which  cannot  be  distinguished 
Irorn  those  of  the  human  ty))e  of  bai  illus. 

Perha]i<  the  most  constant  dilfereine  between  avian  and 
mammalian  culture<  is  that  the  former  can  bt>  readily  made 
to  torm  a  taiiiy  homo,!,'eneous  ••mul-ion  when  nibbed  up  with 
tluid,  winch  is  not  tlii'  ca-e  with  the  latter  1  ultures.  Tlii- 
dittirence  impresMS  itself  \-cr\-  <tronply  on  thoM-  whose  work 
leads  them  lre(|uentl\-  to  prei)are  emulsions  for  the  injection 
of  animals.  Sometinu  s  when  one  is  trviny  to  pre])are  a  uniform 
emulsion  of  mammalian  bacilli  b\  rubbini;  a  mass  of  irrowth 
between  j^'round  ,y;lass  iilates  with  a  dro]:>  or  two  of  salt  solution 
it  is  almost  like  tryinc,'  to  ennilsify  ,,,ap  m  an  acid  tluid,  but 
this  ditTiculty  never  oi-cuis  with  the  ,i\ian  bacillus. 

I'^-en  when  sowint,'  subcultures  the  mere  dilference  in  the 
beha\iour  of  the  c^rowth  when  touched  with  the  ])latinum  needle 
may  he  -^ntticK  ut  I'.  reveal  the  characteristic  consistency  of  the 
avian  <ulturr  which  is  so  differ,  nt  from  that  ■■  f  the  dry  crumblint;- 
growth  of  the  hum. in  tubircle  bai  illus. 
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Do  Cul/iiia!  Cluiriutcrs  alone  suffice  for  delerniiniiig  the   Type 
of  Tiihcyclc  Bacilli? 

The  principal  cluiractLrs  ot  growth,  on  various  artificial 
UK'f'ia,  of  the  three  types  of  tubercle  bacilli  have  now  been 
(lescribed  and  contrasted,  and  the  limits  of  their  \ariation 
l)ointed  out.  It  has  been  shown  that  whilt-  the  cultural 
ditferences  which  may  serve  to  distinguish  the  types  from  one 
another  are  suhiciently  distinct  as  a  general  rule,  yet  occa- 
-ionalh'  some  um  rrtaiiit\'  occurs  (ser  p.  205).  We  have 
seen  that  some  observers  attach  far  more  importance  to 
these  irregularities  than  others,  and  we  must  agree  with 
Rabinowitsch  that  "  the  question  of  the  heterogeneity  of  the 
various  tubercle  bacilli  and  their  eventual  division  into  various 
species,  varieties  and  types  will  i)robably  not  be  solved  in  the 
near  future  in  a  completely  satisfactory  manner  "  (Tuberculosis, 
i()cij.  vol.  VI,  p.  392).  Hut  we  have  seen  that  many  atypical 
strains  have  been  resolved  into  mixtures  of  two  of  the  types, 
and  tliat  many  irregnlariticN  may  safely  be  attributed  to  faults 
of  techni(|ue,  especially  to  unavoidable  defects  m  the  I'ulture 
media  emplo^'i'd  ;  and  while  we  believe  that  strains  both  of 
bovine  and  human  type  vary  in  their  cultural  capacities  within 
rathiT  wide  limits,  we  are  not  prepared  to  go  so  far  as  liastwood 
and  Rabinowitsch  in  thinking  that  they  form  a  continuous 
-eries,  and  would  rather  hold  with  Park  and  Krumwicde, 
that  the  mori'  the  techniiiue  is  improved  the  fewer  will  be  the 
strains  which  do  not  conform  to  one  or  other  of  the  types  ^ 


111.     T/ie  Reacfidi!  Ciirve  of  Human  and  Bovine  Tubercle  Bacilli. 

Morphological  peculiarities  liaving  taiU'd  to  afford  a  satis- 
tactorv  te^t  of  tvpe,  and  the  determination  of  cultural  characters 
being  at  times  attended  by  consideraVjle  difficulty  and  un- 
MTtainty,  observers  have  naturally  turned  their  attention  to 
hio-chemicai  reactions  to  see  whether  one  might  be  found  which 
would  serve  the  jjurpose  of  differentiation. 

In  i()o,^  Theobald  Smith  introduced  a  test  of  this  kind 
based  on  a  difference  in  the  reaction  cur\es  which  he  had 
1  Sc(    ,ilsii  A])p.  p.  ''Si. 
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Were  f^Town  on  t^lvurin  brotli.  Such  biotli,  as  i-  ((jnimonly 
UM'd  lor  till'  ( ulti\  .ition  of  lubtM  Ic  bacilli,  Ii.is  an  initial  aridit> 
to  pi  (.nol-plithalcin.  bnt  as  the  tubcrdc  bacillus  ot  either 
type  grows  over  its  surface  the  aridity  diminishes  almost  to 
the  point  of  extinction.  I-"rom  that  time  onward-,  a(  cordinj,; 
to  Smith,  the  chan.qe-  m  ri'action  dilTrr  ni  tl;e  two  lypes.  With 
the  bo\ine  tyi)e  tln'  neutral  jxiint  niav  be  i  cached  or  even  passed, 
and  tiiere  the  chanL;e  ends;  wliile  with  the  human  type  the 
reaction,  iia\iu,i,'  approached  the  neutral  point,  becomes  reversed 
and  there  is  a  recovery  of  acidify.  The  difference  in  the  two 
types  is  thus  shown  clearly  in  the  final  rea(  tion,  which  is  very 
nearly  neutral  (slifj;htlv  acid  or  sii-htly  alkalme)  if  the  bacillus 
belont;s  to  ftie  bo\ine  type,  and  di'cidedly  acid  if  it  belongs  to 
the  human  type. 

This  difference  m  tlu  reaction  cur\es  nl  the  two  types  ot 
mammalian  tubercle  baciUi  Smith  rega.ds  as  ihe  expression 
of  a  "fundamental  difference  of  bio-chemical  character." 
But  while  all  obser\ers  who  have  studied  the  test  agree 
with  Smitli  tl.at  the  clianges  which  he  discribed  commonly 
occur,  they  are  not  ill  at  one  with  Inm  in  thinking  that  the 
difference  i-  sufficiently  sharp  and  constant  to  afford  a  test 
of  practical  value:  and  it  is  moreo\er  not  \ct  certain,  as  wc 
shall  see,  that  tln'  difference  in  question  depends  upon  any 
fundamental  ciiaracter,  and  i>  not  merely  a  (juantifatiw  differ- 
ence dependent  on  the  luxuriance  of  growtli. 

A.  S.  Gritftth  (1907)1  investigated  the  value  of  the  test  for 
the  Tuberculosis  Commission,  and  rej)orted  unfavourably.  He 
arrived  at  the  conclusion  that  his  ob.-ervatious  had  "clearly 
shown  that  glycerin-broth  (ulturr  does  not  differentiate  tubercle 
bacilli  mto  two  classes,  and  had  yielded  no  c\idence  that  there 
IS  an  essential  difference  in  the  action  of  diffen^nt  strains  of 
tubercle  bacilli  on  glycerin.'" 

Ht    was  "  able  to  conhrm  Snutli  in  h.is  general  statement 
that   the  slightly  \irulcut  "  {i.e.  for  calf  and  rabbit)  "  bacillus 
of   Iiuman  origin  when  grown   upon   the   surface   of  glycerin- 
broth  causes  hrst  a  diminution  in  the  acidity  of  the  medium 
'  If.C.T.  Int.  Rep.  \ol.  HI,  ]),  55. 
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iind  then  an  increase,  and  that  there  are  -Irani-  ot  baeilh  o( 
bovnie  ori'^tu  which  steadily  diminish  the  acidity  ol  the  broth  " 
{loc.  cit.  p.  57)  but  he  did  not  hnd  that  such  resuhs  were  constant ; 
on  the  contrary  there  were  cither  strains  which  jModuced  all 
intermediate  varieties  of  reaction  ;  and,  takini,'  all  the  strain- 
ot  tubercle  baeilh  examined,  he  says  that,  if  md^'ed  by  the 
dilfcrence  between  "their  initial  and  final  reactions,  they  form 
an  unbroken  -erie-  in  wliK  h  there  is  nowhere  a  ,u;ip  that  would 
lustify  the  conclusion  that  two  essentially  different  kinds  of 
"itranisms  were  being  dealt  with";  and  he  states  definitely 
that  the  results  of  his  investigation  ■  do  not  support  tlie  con- 
ciusKjn  which  Smith  draws  from  his  experiments  -that  the 
ditferenc,  -  he  has  obstrved  point  to  a  difference  in  physiological 
properties  "  {ibid.). 

Further  investigations  [Im.  lit.  p.  <So)  only  served  t(. 
strengthen  this  conclusion:  additional  experiments  witii 
glycerin  litmus-milk  (p.  .S5)  gave  no  better  results;  and  glucose- 
broth  was  found  \  dueless  for  the  purpose'  (p.  Sj). 

r.rifhth  returned  to  the  subject,  and  made  additional 
nnestigations  in  1911.  His  iuial  conclusions  were  as  follows  : 
"  The  bovine  tubercle  bacillus  produces  acid  as  well  as  alkali 
111  glycerin-broth  when  it  grows  well,  the  amount  of  acid  pro- 
<liiced  depending  in  (lie  main  upon  the  luxuriance  of  growth." 
"  The  glycerin-broth  test  does  not  bring  out  distinct  bio- 
(  hemical  differences  in  the  action  of  the  bovine  and  the  human 
tubercle  bacillus  on  glycerin-broth-." 

Meanwhile,  abroad,  the  result-  obtained  were  conflicting, 
iliough  on  tile  whole  they  lent  but  little  support  to  Smith  s 
position.  O.  !5ang  (1007)  indeed  obtained  le-ults  wluch  were 
id.inical  with  those  of  Smith.  Hut  in  the  United  Stat.^ 
Mohler  and  Washburn    (1907)    and    Lewis  (loio),  working  at 

'  It  IS  interesting  to  note  that  as  .t  food  suk-^tance  glurose  proved  a  satis- 
t..>  iory  substitul.  for  glycerin  ;  all  tlie  cultures  grew,  and  the  pellicles  forinea 
uore  the  same  as  those  on  glytcin-broth.  but  there  »,is  no  lorniation  ot 
■'W\.  "  In  all  cises  the  acidity  of  the  broth  was  gradually  diminished  the 
Mrulent  strain  (,.e.  for  calf  and  rabbit)  acting  u,  precisely  the  ..nie  way  as 
the  slightly  virulent  strains.  1  he  greatest  diminution  of  acidity  occurred 
"ith  those  strains  whic'-  produced  the  most  luxuriant  yrovth,"  (/oc  c,l 
\>.   S2). 

-'  li  C.T   191 1,  Fill.  Rep.  vol.  i,  p.  2(.. 
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Smith's  sii!,'i,'i'>ti(in,  u'ot  irrt'i,'ular  results:  soiiu'tiints  the  reaction 
ciirvr  would  be  that  of  the  type  to  which  the  >train  in  (juestion 
(lid  not  belont;,  and  sometimes  different  typos  of  reaction 
would  be  f,'i\i  n  hv  tin'  same  \'irus  on  repeated  tests. 

Fibif,'er  and  Jensen  (H)')''^)  inwstif^ated  the  reaction  curve> 
of  thirty  different  strains  of  tubercle  bacilli,  and  concluded  that 
while  a  difference  in  the  leaction  of  f^lycerin-broth  cultures  of 
ililferent  '^train>  of  tul)ercle  bacilli,  such  as  Smith  de>cribed, 
undoubtedly  occurs,  yet  this  does  not  support  the  division  of 
mammalian  tubercle  bacilli  into  two  types  ;  for  strains  wori' 
repeatedly  met  with  whii'.i  in  all  other  particulars  corresponded 
to  tl\(  lunn;n  tvpe,  and  wt  ^,Mve  the  reaction  of  the  bovine 
type-. 

In  s])ite  ol  adverse  criticism  and  want  of  support  Smith 
(Kjio)  maint.iined  his  petition,  and  even  went  so  far  as  to 
declare  that  the  reaction  te>t  was  essential  to  the  complete; 
demonstration  of  any  chanj^e  of  type  which  was  claimed  to 
occiu'  in  "  i)assaj^e  "  experimi  nt>-. 

Cinmd  also  (iqjt!,  working  in  New  York  under  the 
general  direction  of  Park  and  Krumwiede,  made  an  extensive 
series  of  inyestigations  of  this  reaction.  The  general  difference 
in  the  reaction  curves  of  the  two  types  which  Smith  had 
described  were  conlirmeil,  but  there  were  too  many  intermediate 
types  of  reaction,  ami  the  results,  whtn  the  test  was  repi  atcd 
with  a  given  \iru>,  were  too  inconstant  to  have  any  practical 
wdue  for  the  (let(>rmin.ttion  i>f  tvpe  of  a  gix'cn  virus'. 

'   rSfyl.  kill!.  W'xln  iisi'lii     looS.  p.  20^T. 

-  "  .\ir.r-.r.c;  the  critori.i  for  ciistinmii.shinK  the  bovine  from  the  human 
type  of  bacilli,  such  as  slow  or  rapid  Rrnwth,  high  or  low  virulence  for  rabbits. 
I  regard  the  difference  in  the  reaction  >  nrve  as  the  most  interesting;,  and  at 
the  same  time  tiie  most  puzziinc,  phenomenon.  It  is  closely  bound  up  with 
the  vital  processes  of  this  species  of  which  we  know  so  little.  All  cl.iims  at 
transform.ition  by  paisage  of  the  human  into  the  bovine  tyi'e.  or  vicr  v^rsti, 
must,  in  niv  estimation,  pass  the  test  of  the  reaction  curve,  as  well  as  the  others 
Ri\en  above,  before  such  a  transformation  can  be  .accepted  as  accomplished  " 
(Tti.  Smith,  Jotnn.  nf  Mtui.  Res.  vol.  x.\ni,  p.  1S5.) 

'  Cirund's  conclusions  may  be  quoted  in  full,  as  they  appear  to  form  a 
just  and  moderate  estimate  of  the  value  of  this  test.  "  Broadlv  spcakin,!?, 
the  reaction  curve  in  glycerin-liroth  divides  tubercle  bacilli  into  two  types. 
The  bacilli  which  possess  a  low  degree  of  virulence  for  rabbits,  and  the  power 
to  ,«row  wf"  on  plycerin  media  in  the  early  generations,  produce  one  type  of 
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Theobald  Sinitli,  as  we  liaw  swn,  wa-  ot  opinion  that  tli. 
difffifnre  in  thr  rca(  tion  cnive  of  human  and  hoviiir  tuhen  1, 
bacilli  dtpendcd  on  fundamental  bio-eheimral  dilterences  m 
the  two  types,  and  he  cjuotis  in  illustration  of  his  meaning  the 
difference  between  //.  coli  and  the  ho--(l  .lera  bacillus  in  media 
containing  lactose.  "  Here  one  <ultuiv  act-  upon  the  sugar, 
the  other  does  not.  Some  such  .'  Ur.nce  appears  to  exist 
between  the  bovine  and  human  tuner,  le  bacilli  '  {Joum.  of 
Met/.  h'lS.  \()l.  .\iH,  p.  290). 

With  this  view  of  the  case  Criftitli  does  not  agree.     The 

differences  in  the  reaction  cur\  es  of  the  two  types  are  for  him 

•differences  in  degree  and  not  in  kind  and  are  attributable  to 


reaction  curve,  wlule  those  which  are  virulent  (or  rabbits  aiul  which  in  the 
early  Rcnerations  grow  slowly  and  witii  dilticulty  on  glycerin  media,  form 
the  other  type  of  curve  in  glycerin-broth.  These  two  types  of  glycerin 
reaction  curve  are  again  divisible  into  groups  according  to  their  final  reaction^ 
The  curves  of  adjacent  groups  show  inucli  the  same  general  direction  and  there 
IS  a  gradation  from  one  group  to  the  next  ;  but  the  reaction  curve,  of  the 
groups  at  botli  extrep-  are  widely  divergent  When  any  large  number  ot 
viruses  is  examined  there  will  bo  found  a  sm  ,11  pcicentage  of  cases,  which, 
by  cultural  characteristics  and  virulence,  belong  to  one  tvpe  of  tuberdr 
bacilli,  while  they  would  be  classed  with  the  ojiposite  type  of  bacilli  if  judged 
by  their  glycerin  reaction  curve  alone  f)ii  repeated  tests  thi=  reversed 
qlycerin  reaction  curve  may.  or  may  not.  bo  .1  Lonstant  feature  of  these  par- 
'icular  viruses,  although  the  conditions  under  winch  ihev  h.ive  been  culti- 
vated are  apparently  the  same  in  the  several  tests,  fndet.  rd  variations 
of  the  culture  medium  must  be  taken  into  consideration.  It  1  not  advisable 
to  depend  on  the  reaction  curve  from  ..nc  lot  of  broth  only,  but  several 
examinations  of  a  virus  are  desirable.  In  hum  thirty  to  forty  per  cent,  of 
the  viruses  retested,  the  reaction  curves  belong  to  ditferent  groups,  that  is, 
the  end  reaction  may  be  high  in  one  test,  and  low  or  medium  in  the  next' 
In  only  three  instances  was  the  \  ariation  so  great  as  to  ju'itih-  l!i'-  i  lassiti,  a- 
iion  of  the  reaction  cur\es  into  different  types. 

Ihere  is  also  no  constant  relation  between  irregularities  of  culture  .aid 
virulence  on  the  one  hand,  and  irregularities  of  the  glyLcrin  reaction  curve 
on  the  other.  Some  viruses  which  culturally  and  in  virulence  showed  nothing 
unusual  have  given  very  atypical  curves,  wlule  perfeitiv  normal  reaction 
uirves  were  pioduced  by  viruses  wliicli  Ipuii  .  nltuial  ,ind  Mruleiice  te.-.ts 
■-I'Uld  not  be  called  cpiite  typical. 

Tlie  glycerin  reaction  curve  is  und..ubic  lly  ,1  \,duablo  corroborative 
■vidence  of  a  division  of  tubercle  bacilli  into  two  tvpes.  Its  value  is  lessened, 
iiowever,  by  the  number  of  irregular  and  atypical  reactions  encountered,  wliiU 
.'s  a  practical  aid  in  determining  the  types  of  an  individual  virus,  it  is  alsc 
much  handicapped  by  the  length  of  time  required  to  carrv  it  out"  (founi. 
'f  Meti.  lies.  ii)ii,  \\    i-^-^). 
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i\i>t    till    iitli(  1    innll,!  "    (/()(.    (//.    Kjoj,    p.    ^i»). 

Miiitli  licluAcd  tli;it  tin  (  liciniial  activities  of  tin  ai  id- 
|nMilui  lilt;  j^miiji  (it  tiibnclc  bafilli  were  nl  twn  kiiuls  :  "  duniij^ 
tin  early  ^'lowtli  ni  th,.  I),i(  illi  tin'  acid  nt  the  bduillon  di'^- 
appeal-  ill  p.irt  ;  Liici  uii  another  pr(j<  <  ~-  bei^in-.  or  at  lea-t 
jMepondiiate-,  whii  il  nM\'  be  a^-ociated  witli  the  decomposition 
ol  the  ,L;l\'(i'nn  into  at  ids,  and  wlin  h  probabU-  outstrips  tlu' 
alkaline  prot ess  and  masks  it  "   (U)i'4.  1>-   -'i|oi. 

Now  if  we  niav  accept  tliN,  .md  ixaiin^;  in  mil  how 
jiiMiiK'  l)o\ine  strains  ol  tubercle  bat  illi  i^rtiw  a^  a  rule,  on  broth 
111  itiinparison  with  human  strain-,  it  -ei  in-  not  imi)robable 
ill, it  the  ultimate  --t.ite  ol  boMUi  i  nlture-  is  usually  nearlv 
neutral  because  their  i^rowih  sttijis  -Intit  ol  the  staj^'e  at  which 
acid-prcxluction  bi\i,'ins  I'l  be  i)rei>oiideiant .  If  this  be  so  those 
I'ovine  strains  which  have  bet ome  adapti  d  to  the  contlitions  of 
lilt  in  f^lyc(Min-broth.  -f  that  thev  ,L;row  ,i-  freely  as  strains  of 
liiiman  type,  -hould  ,i;i\e  a  human  tyjx-  ol  reaction,  and  those 
human  strains  which  I'tir  some  re.ison  or  other  f,'rf)W  but  feeblv 
-hould  li'wv  a  bo\  ine  type  of  reaction.  But  those  who  are 
in  the  f^e-t  i)ositiim  to  exj>ress  an  t)pinitin  on  this  point  agree 
that  it  is  not  so. 

Park  iind  Kinmwiede  (igio,  p  .;  5i).  probably  riferring  to 
<>rund's  experiments  which  were  carried  out  under  their 
general  dirt  t  tit lU,  mention  iiuleed  two  strains  t)f  human  t\pe 
which  tormed  a  thin  pellicle  of  growth  and  ,gave  a  bovine  type 
of  reactit)->  :  but  when  they  ifcii^hcd  the  (juantity  of  bacilli 
produced  in  difteient  culture-,  and  ctimpared  the  results  with 
the  final  de,iiree  of  acidity,  they  failed  to  tind  any  constant 
relation.  "  Se\en  box  ine  \iruses,"  thev  -ay,  "  grew  vigorously, 
and  the  linal  weight  was  t>ipial  to  that  of  tlu  average  growth 
111  human  type  "  and  yet  their  reaction  curve  was  that  of  the 
'.)o\ine  type. 

drund  is  etiually  empliatii-,  and  -tates  that  she  liad  "not 
l')imd  that  the  .imount  of  growth,  and  the  degree  of  acid- 
prcxluction  -tand  m  defmiti'  and  oiistant  relation  to  one 
another."  She  adds  that  a  numbt ;  (,if  her  bovine  viruses 
yielded  a  weight  oi  dried  bacilli  equal  to,  or  even  higher,  than 


*"!»><»■■ 


XII] 


Tin;  "  K]:.\(H()N  (  i  i;\  r 


that  ,,{  111,'  average  wn^lit  <.l  tli,.  imiii.iii  vini-r>,  ami  \,  t 
their  rraclioii  i  urws  Idl  int..  onr  nl  ||„.  Hinv  i^roiij.-,  iiiIm 
which  >lic  Mibdividcd  tli..>o  pnxhi. cd  hv  IxAiiir  hacilii  iii 
gencTal  ;  wliilc,  on  th.  uih,  r  liand.  M.nic  ol  the  linnian  vnii-.  - 
which  pr.KliKrd  a  highly  a<  id  mil  ivadion  w,  iv  toKiid  \\li,  n 
dried  to  have  produrcd  only  a  coiniMiativeiy  nnall  <iuantity  ot 
bacilli'.     This  is  stron.i;  totnnony  to  thr  truth  ol  Smith's  view. 

Fibiger  and  j.  n-eii  aKo  rariK  to  ||„.  ..un.'  conclusion, 
and  so  indeed  did  {.rilfilh  The  latii  r  lound,  it  w  true,  that 
the  three  Ntrain>  wiiicli  caused  the  yieatot  reduction  ol  acidit\ 
produced  much  le>s  growth  than  tho>e  wln.h  lormed  nioM 
acid;  but  beyond  tin-  the  convlation  ceasi'd,  and  "  th.  ri- 
maininf,'  e^,tiniati'.iis  "  >,  emed  'to  ^how  that  the  majiaitv 
..i  the  more  \-irulent  bacilli  w.ie  incapable  of  pi..ducin,i;  with 
the  same,  or  even  j^reater,  bulk  ot  ^uowtli  as  much  acid  a- 
the  ies-,  virulent  bacilli  "  {h>c.  cit.  1907,  p.  No).  Hi,,-,-  again  i> 
support  lor  the  tundanieiital  basis  ot  Smith's  position  if  not  lor 
the  practical  value  ol  the  test  he  introdu.ed,  and  tiii-.  i:>  liardlv 
consistent  with  the  view,  which  Crirfitli  exinesst^  on  the  same 
page,  and  which  has  already  been  .pL.ted.  namely,  that  "  the 
ditl'jrences.  .  .are  ditference-  in  degree  and  not  m  kind,  and  ar.' 
attributable  to  variati.ms  in  saprophytic  power." 

'lliis  absence  ol  correlation  between  the  .piantitv  ol  ba.  illi 
grown  in  the  culture  and  th.'  final  degree  of  acidity,  atte^tid 
as  it  is  by  independent  observers,  all  ot  whom  have  rejiorted 
ad\.rsely  as  to  the  practical  \alue  of  Smith's  test,  and  wh.. 
therefore  cannot  be  supjiosed  to  be  unduly  influenced  by  In-, 
undoubtedly  great  authority  on  Mich  matter-,  ir-  of  ct.nsiderable 
importance,  and  strongly  supports  Smith's  cont.ntion  that  the 
difference  in  end  reaction  of  the  two  types  of  l)acilli  is  the  result 
.)f  an  essential  bio-chemical  difference  and  is  not  merely  de- 
pendent on  the  luxuriance  of  growth.  It  suggests  too  that  the 
irregularities  which  rob  the  test  ..f  its  practical  \aliie  are 
due  to  a  want  of  constancy  in  the  conditiors,  and  that  if  the 
technique  of  the  test  could  be  improved  it  might  yet  prove  to 
l)e  of  considerable  utility. 

'    "J".  P-350.      la.sewhereGnind  .sIlUcs  that  ■■111  .ib.uu  ii.ilt  tht-  la.Mr,  the 
'l.'gree  of  acidity  produced  lias  been  in  direct  ratio  tu  ihi'  amonni  o!  i;r.„.'.'.-ih  " 
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riic  i|ii< -iiciii  liii\\i\<i  , irises :  Can  we  be  -iiir  tli.it  tlure 
I-  nil  I  111  ici.iliDii  hiiwrrii  tlir  aiiinimf  111  L;ni\\tli.  a^  iniM-^urcd 
•  itlnr  l)\  U(iL;lit  ^i  Milmiir  wl  1m.  illi,  .iiul  tlic  liiial  dr^rrc  nl 
.uulity  111  "tlur  wiikK,  (  ,m  \\r  Iru-i  tin-  iiUMsuimuiiU  cm 
which  thi  -I'  luiirhi^iDiis  iUc  b.i^nl  f  IDv  lluif  an  i  uiisulc  ial)l( 
tct'hiiual  ililtir\ilti(->  lo  bv  nvirtoiiif  iii  iIum'  ilrhcalr  iim^ti 
•Rations.  litiatKin-  arc  nntorioii^lv  dilti' uh  wlun  hmUi 
cultures  arc  cimcri  iiril.  and  c\-(  n  tlic  t-.tima*iiin  nt  i  h.  i|i.,iiility 
•  f  f^jrowtli  c'ithi  I  \ ' 'hiiuiti  I.  ,ill\-  ■•!  ])\  tin-  balance,  i--  imt  imsv 
lo  carr\  "ul  with  anv  i^nat  ai  (  ura<  \-.  I'lvcrv  method  ot 
iiica-uii  iiii'iit ,  no  iiiatic  r  nl  what  kind.  h,i^  it^  llInlt^  nl  irinr. 
iiid  tile  !iue-.ti(in  uliK  h  ,111^1^  heie  1^:  Ale  the  limits  in  t'  - 
.  a-e  -II  iiaiiiiw  ill, it  iiiir  I  an  ^alclv  tiu->t  cmiclu  dmi-  1  -n  l '' 
upon  dillcrciice->  III  iiica-urciiiciit  so  small  a>  those  onwhith  the 
coiuhi^ioii  111  (|iie>tioii  w  based  .■' 

l"o  the  iiiiiid  ut  the  waiter  tlic  m.irkcd  dirierciice  in  t''c%-ield 
o|  bacilli  loimd  bv  (iriltith  on  coiiipariiiL;  the  three  cultim  which 
)ilO(liiced  lilo^l  ai  id  with  the  thiec  which  plodiiceil  lca--t  acid 
I-  oi  gri'ati-r  hi,i;nilu  ance  than  the  iniiior  dep.irturcs  Iroin  slriit 
!•  latum  olf^rowth  andaci(lit\'  which  w•,l^^llllW•n  h\-  the  reiiiaindi  ■■ 
111  his  ( iiltiircs  ;  he  i>  therelore  not  yet  wholly  convinced  that 
the  diltennce  nl  end  reaction,  which  in  general  is  character- 
istic of  the  two  type--  of  bacilli,  is  not  dependent  merely  on 
the  fact   that  a>  a  rule  one  type  f.;r(i\\s  better  than  the  other. 

1  he  question  iiiav  be  put  more  dnactly  :  l)oc>  the  l)o\  iiie 
tvpe  of  l)a(  alius  posst--,  the  power  of  forminj;  acid  out  of  glycerin, 
or  does  it  not  ■'  Smith  appan  nth  believes  that  it  does  i  it,  aiul 
that  in  thi>  respei  t  it  differs  fandamentally  from  the  human  type 
of  bacillus,  (irihith  does  not  agree  with  him,  for  tlic  following 
reasons.  Some  oi  hi>  bo\ine  strains  after  a  preliminarv  api^roach 
toward  the  neutral  point,  showed  a  slight  return  of  acidity, 
tiiough  as  a  rule  this  was  absent  or  aiinimal.  lie  reasonid  that 
il  the  bovine  bacillus  could  only  form  alkaline  products  and  no 
,icid  the  more  luxuriant  the  growth  the  greater  should  ha\'  jeen 
the  lo^-M  of  acidity,  but  this  wa>  not  the  case,  the  more  hi;  iriant 
Ixivine  cultures  were  ottcn  the  most  acid.  Alter  lia\'ing 
returned  to  the  question  (1911  he  finally  concluded  that  "  t  ,e 
b'  'Vine  bacillus  produces  acid  as  well  as  alkali  in  glycerin  broth 
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when  it  Rrow^  uvll,  th.-  ,mi..M.it  ul  ,,ci,i  ,|,  |„  lulini;  1,1  tlK  iii.nn 
upon  the  luxi.rian.  <•  »f  growth."  (H.C.T.  I'huil  l<cbo,t 
\|>I.    1.   p     >h.] 

DiimiKtlui.ronressoftheresoaRli,  ,(|.  i.nlc.'  iii  tli.  ptcvimi.s 
pat;t:s,  tlic  Koval  Commission,  rcrof,'iii/m^  tlie  increasing  com- 
pU'xitv   of   tl:  •   .juration,   an.!   the   .uii^c.iiK.nt    (k'sirability   of 
ibtamiiiL;   li.  1,     iro,n   those   liaiiKcl   in   tli.-  apphcafi.m   nf   \\u- 
method-,  ,,t   p   ,,    .  ht^-mistry  to  bio-i  li.  iin,  al  prohl.in.,  unit.Hl 
I)r  .\rtliiu  llanlni  to  uiidertaku  an  investigaticm  of  the  mi1)j,(  t. 
CuiK-n  consocpi.nlly  .anied  nut  a   <vu.  <  of  inwsf  ii;al  kui.  at 
tlir    Lister  Institute   dinmi,'    k,,,-^  ,,,    ,,,1   .  uhuns  su:.phud   by 
A.  S.  (.liltith  fn.in  llir  (  oiniiu^sjnii^  lib.  latmi,-,  iii 'stansted. 
ilardfus  i.port,    i.,i.;,  ^i\v>  no     uppoit  to   ilirobald  Smith's 
I)ositi..n.      He  wa^  unabl,.  to  l,,,.!  '■  any  pl.VMolo^iral  (btfrivnrc 
iHtuv.n  tubti.lr  hanll,  ,,t  diftri    nt  origins."     And  tlic  .onu- 
wliat   mirxpcctrd   .,,t    Ira.t    bv   111-  pr.Miit   uiitn)   UMilt   was 
ivadu-d  that  "th^.r  wa.  n.,  diiv,  i   pnuhirtion  oi  and  out  of 
.L;lycerol»,"  and  no  .  ,)nn( .  iion  iHtuv.ii  the  amount  of  -Ivaiol 
usi-d  and  the  rhaiiKr  Ml  tn!  ,1  aciditv,  ,111(1  imur  was  luadc  evident 
bv  allowing,'  lor  the  pnuj:     ti,,n  or  di>...ppvaran. v  ol  amuumia. 
■  md  for  tlic  (hsapp.  aran.  e  of  ac  ids  solul)!,'  in  -ther  (Inc.  cit.  p.  27).' 
It  seems  tlicn  that  bacterio,o-i>ts  jiave  b.-en  misled  through 
Lnling  I.,  underst.  iid     a'  complexity  ol  tiu   ,  l„  nueal  ,pu  .tion. 
I  lie  change,  of  reaction  cat  not  be  explained  a|>paiviitiv  by  the 
ability  or  di^  ibility  of  the  o.icilli  to  feed  on  glycerin       AlkaHne 
as  well  as  acid  products  are  formed  and  nf  ,.,„li  „f  these  some 
(CA'.  to.  and  \H,)  are  volatile.     The  .Mtual  ,,.art  on   (>{  the 
mixtuH'  will  depend  not  only  upon  the  n  lative  activity  ,,f  for- 
mation of  each  01    these  products,  but  also  upon  the' relative 
activrv  of  their  i-  moval.     Hard.n's  report  is  of  great  interest 
and  should  be  consulted  by  those  interested.      It  is  impossibl-. 
to  do  ju-tice  to  it  in  a  brief  summary-. 

'  Inc.  cil  p.  .1  })p  adds  •  tliat  IS  to  say  (l)  tint  n.,  ,1.  linUr  acid  product 
.  sue!,  a  r  ,an«c  ha.  .een  isolated  or  detected  ,„  tin-  n.e.lium  after  cultivation 
o  tlH-  bacillus  .  (.)  that  t  ,ere  is  no  recognisable  relation  between  the  amount, 
of  Rlycerol  used,  and  th.    production  of  acid." 

'  llardcn's  conclusions  may  be  given  in   full: 

(I)  No  definite  physiological  difference  has  been  .ietected  between 
lubercle  bacdli  of  different  origins. 

[i)     Such    difference,    as   evi^t    beivvo,.,,    .1,..     ...,„.._;„    ..f    ._.,;   ^  ^    , 
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Cottclusions  </s  /('  /III-  I'liliir  nf  the  Ktiutu'ii  (  ut.,-  Vm<\\\ 
the  v.iii(i\i'^  in\(->tk;.iti<iii^  ulm  li  u.    |i,i\c  (oiiMdind   it    ^ciin- 

I'c'ilson.lhlc    Ic    (il.iu     till'    IciIIuwiiIl;    rdinhl-^lolls  ; 

I.     Alk.iliiir  .1-  will  ,is  ariil  i)|(h1ui  K  art  tnmu  il  l)v  luhrK  li 
harilli    ami    ol    ,  u  li    <ii    iIum    -emu;   {e.g.  CO,  and    NH.,)   art- 
volatile  ,   tapiilily  <'l  ^lowlli  a^  wt  II  as  its  \-nlnm('  will  tlirnforr 
indiu'iuf  till-  ii'-ultm^'  icai  liiiii 

-.         I  lir     IrailMin     illlAi'     lUndutrd     1)V     llli      t)ii\llli-     \\\»      m| 

h.icillu^  in  .l;1\'  >  i  in  hidlli  ditt.  r~,  a^  a  iiilr,  In.in  ijiat  iMndin  cd 
by  the  Iminan. 

3.  These  ciilUn  luc^  lia\c  ikiI  hi m  -linwii  1  cuk  lu^i\tl\-  tn 
<K>pon(l  n|)i)ii  anv  Iniid.imfiit.U  pliy-H'ln^ical  dittcniKr  111  the 
inotaboiisin  ut  tln-r  tvi'i--,  --ik  li  a-  a  ('a])a(it\',  nr  a  wan)  i>l 
rapaiMtv,  to  Iced  ml  L^lviiTiii,  111  t'l  tnriii  acid  muI  >>{  tlia; 
^iil)-t mrr,  as  Smith  ^-iippn-rd,  hut  seem  latiicr  \n  <Ki>rnd  mi 
the  ihtfcrcnci's  idiniiiDiiU'  obx  r\(i|  m  ijic  1  itc  .\\\d  \\^u\\\  di 
ttu'ir  i^rnwtli. 

4.  Such  (UttiTciicc  i)t  rt'a(  timi  as  11  uh-crwd,  (inly  Sft"\(> 
in  ( ttrci  to  f^ivr  u-  information  ol  tlu'  >,imc  kind  as  can  br 
obtained  far  more  easily  and  iiuii  kly  by  obMM\in,u  the  (piantitv 
and  rate  of  /^Towth  on  various  iiilture  me(ha. 

5.  As  a  prac  tical  aid  to  the  determination  of  tlu  type  ol 
a  p;iven  strain  of  tubercle  bacilli  tlu'  application  of  the  reaction 
test  is  dillicult  and  teflious,  and  has  not  been  shown  to  add  anv 
inform, ition  bevmid  what  may  be  gained  bv  more  simple  nieaiH. 

on  glycornl-boef  broth  by  ciitleient  tultiircs  are  i)rub,ibly  to  be  attributed 
to  itillerenct's  between  the  weights  of  organism  fiirmed,  the  times  of  incuba- 
tion anil  the  individual  tharacteris'.ics  of  the  strains. 

(3)  Whfn  /;.  tiiherculijiis  is  cultivated  nn  ylycurol-brcnli,  the  proteins 
of  the  broth  undergo  hydrolysis  to  a  considerable  extent. 

(.))  (dycerol  is  partially  removed  by  oxidation.  There  is  no  evidence 
that  consumption  ol  glycerol  is  directly  related  either  to  the  weight  ol  culture- 
obtained  or  to  the  cliatige  in  acidity. 

(5)  The  initi.il  f.dl  in  the  acidity  of  the  medium  is  largely  due  to  tlu; 
removal  of  the  acids  solulile  in  ether  'lactic  acid,  (;tc.). 

(6)  Further  important  factors  in  producing  changes  in  acidity  are  tlic 
production  ind  removal  of  ammonia  (tree  and  saline)  and  the  digestion  of 
proteins  [Inc.  cit.  p.  ji)). 
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\lll.  Only  iiifdiu  which  contain  glycerin  arc  ot  anv  \ahic 
fill   tiittrii'uli.itioii  of  type  bv  nu'an^  of  cuUural  (  har.ictcr- 

IX.  'Ic-^t--  -ho  ..d  not  be  c(]ntiiir(l  to  anv  imh'  ni<'(hnin.  but 
should  include  culture  on  etiL;.  >eruin,  ai^ar.  jiotato.  and  broth, 
to  each,  ol  \vhi(  h  ijlvcerni  ha-  been  added. 

.\.  Nil  -in,i,'!e  test-,  however  caretuUy  de\i-e(l  and  '-arried 
iiut,  -hon.ld  1)1  ■  depended  nn  .dniic.  Cultural  ch;iraeter-  (  an  only 
be  a(le(piatelv  deteri. ailed  bv  rejieated  (ailti\-atii>ii  on  a  large 
\ariety  of  nu'dia,  and  carried  uut  o\er  a  con-ideral)le  >pace 
nt  time. 

.\I.  The  earlier  in  the  course  of  their  saprojthytie  existeme 
cultural  chai.K  tei- can  be  drterniined  tlie  betier.  It  i-,  however, 
iinpo--ible  t'l  lelv  on  pniii.nv  i  ultuve-,  ,ind  though  a  >lowlv 
progressing  adaptation  to  tlie  cdudition-  ol  i^rowth  in  the  ti'St 
tulx'  graduallv  tend-  m  ob-cur.'  the  ddlerem  e-  in  wgetative 
capacity  which  ,ire,  ,i-  i  niK  will-ni, irked  iii  -tr,iiii>  fre-hly 
i-o!ated  iioin  th.eanunal  b>)d\-.  tlieie  i-  nn  need  to  liurrv  the 
investigation  ol  tulttiral  c  li,i?aet"r-  undiib-,  tur  inaiiv  montli- 
at  least  are  available  belore  the  di-'uictmn  m  the  cultural 
cliar.h  ter~  ol  thi    tvpes   ti  iid   ti.  become  ub-i  tind. 

XII.  ( )ii  thi'  iitliei  h.ind,  in  (udcr  to  a\-oiil  tlf.'  tendency 
which  ad.ipt.ition  tu  a  new  iiabuluni  !i.i-  to  oh-eiue  tiie  -harpnes- 
ol  the  di-tini  tion,  the  -lock  cultuo'-  ol  thr  wirinu-  -trains  ot 
bai  illi  which  ,iri'  bi^in^  le-ld  -lioulil  1>-  kept  rii^udlv  Irom 
glv'ciui.  .md  -ht.uld  be  urnwn  piiferablv  on  pl.iin  -liuni  ■  'r  egg. 
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mi    Mi  ANs  oi    Dis  iiNi.ri^mM,    im,    iiiki:i{    r,Ti;>(ir 
rriw  K(  I.I    I'.A'iiii  (iM:  IKOM  A  NO  1111:1-:  {coiiiinucd) 

\\.     l'>v  Mt'iiHs  i>l  Ai'iiinil   l-.-xf^riihicnt. 

'I'Ih  main  distiiuiK.ii  Ix'twx'c  11  tlir  tlinr  tvnr^  ni  tulnTclc 
bacilli  li'^  111  till'  (lillrrriic,  in  the  jimwc  1  whu  li  tih  \'  |)ii^>i>-,  ul 
|)rii(lni  iiiL;  (h.-i  a~r  in  intain  --ix  (  i( -^  ol  aniinaK.  It  i>  th' 
r\i>li  IK  (■  I'l  ~u(  h  jiatliii-rm  tie  (lilLii  iht^  that  lia^  (■|iMt<  (.1  tin' 
necessity  m|  (li^tiiiqiii-liiiiu  the  tlin.'  txpis  truin  miu'  aimtluT. 
and  it  i-^  mi  tluni  that  nliani  c  niii-t  in  tlif  ni.iin  hi  jil  ucd  when 
tiidi'a\(iin-in^  tn  a>~iL'!;  a  -i\ m  -tr.iiii  m|  hanlli  {><  it-  |)r(>|). f  t\  ])■', 

DifferoituiliKii  <■/  ihc  nviuii  /ruin  Ihc  nuinnihiliaii  Ivpis.  It 
lias  bi'cn  >aid  alriady  that  domistii  IoaIs  and  pii^eons  are 
insusccptihli'  tn  intrctinn  with  cither  human  nr  l)i»\inc  tubtTcle 
bacilh,  while  tiny  \  ickl  rcatlil\  to  the  attack  of  the  avian 
bacillus,  l-'or  this  rea^mi  the\  altoid  a  reach'  mean-  ol  doter- 
niinin.u  whether  a  ?^i\i-n  >traiii  "i  tubercle  bacilli  belongs  to 
the  a\ian.  <'V  tn  cine  u|  t!ie  iwn  mammalian  t\-pes. 

In  imjiln\iii-  the-e  hud-  tor  tin  jiur}>o>e  in  i|iie-,iii)n  it  i^ 
best,  perhaj)-,  t^  n-e  intraperitoneal  injectiMii,  thonu;li  eipialh- 
el(  .ir  and  iiMie  i.ipid  dillen  ntiali' iii  ma\  be  obtained  b\- 
inti:i\  i  111  iMs  iu]e(tiiin,  pio\ided  tii.ii  nindiiate  do>i>  oul\- 
are  enipio\ed.  Jhi-  pncau'.ion  is  necessary  because,  as  was 
said  bi  !or.'  (p.  _'i  i  ,  tin  lowl  and  ])ij,'oon  succumb  to  tlie  toxicit\- 
'){'  large  doses  oi  inammalian  tubercle  bacilli  injected  into  tlii 
blood  stream,  althoii,L;li  it  appeals  that  tin  bacilli  In  not  f;et 
established  in  the  body  of  the  biid,  or  intect  it  in  tlu  true  ^ense. 
Subciitaiieoiisor  intramuscular  injection  is  better  axoided.  sin.:e. 
if  the  bacilli  are  ol  the  a\ian  t\pe.  -uch  p'- ncdiire  is  apt  to 
bt  followed  by  the  formation  of  an  open  sore,  f'roin  uhicli  there 
is  risk  that  the  bacilli  may  become  disseminated. 

In  addition  to  these  birds  which  are  onl}  susce]  tible  'o 
infection  with  the  a\ian  bacillus,  it  is  desirable  to  iinploy  an 
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•ll    "Incll    is    illMIScrptil.Ir    t<.    the   aviaii    l,,l( 

;,;';','''''':"'"■'"'"''■""">•'''•"> I--1I,.  m,.!, a,,,,,,,.,. ,„„„,, 

■"^;';';'''  '"^■,  ^'  ---'l.^t  .1,,,  :,n,mal  ,.„„,. n.uvlv 
'"'""V  ';■  "'""-"•■" '^  '-'■  'I-  -■,,,„  l,a,-,lhK  an.l.,ft..n 
M...n,nl>satt.T„/-a,„.nf.,n,al,np.t„,n,,flan.,.,l,....  ,,„,„„. 
tvp,.„t,i,..a..,.  ,1,,,,  .,,,„f„,,,„   f,-„nMiut:an..i   hv  ma.n- 

''"''''■'''■''■'  ''■•-•''■M-tn  Mia,, I,,.  al,..n,,.,,,,,,..,,.,,a\.;"^^^ 
■'   ";;'"t,.    I..M,.,H,>.„,uark,.,l,  that   r^  >  (I.Hm,!,  v  i.  pn.s.nfd 

""'""••■  '^   '^  l""'-'-'^-  '-"'-vlH.,,  u.„,  tl,..  ,uin..'p,        . 
"-    l""l-^'     t„    av„„l  .n,rap,n„„„.al   inj,.,-tio„,  an.l    ,„    ,vlv 

">nlt  ,1  tlir  l.anll,  ,„|.r,.,l  bent  ti...  avian  tvp- 

"  't  h.  desind  to  ditf.n.ntiatr  onlv  h.-tw,r„  the  aNiati  and 
he  h.™an  type,  ofbactlli  th.  ra!>b,t  nun- 1,.  tt.d  ,  ,,,  ,„,„„„, 
nouKh.  tins  anni,al  ,s  m„rl.  more  sttsceptil.l,.  to  i,ifccti„n  with 

/W<W  ././,n7.v.     The  stra,.,  o|  ha,  ilh  ,„ui,  r  i,uv.t.,-ation 

^h;uIc   he  .t-oun  „,  at-tificial  ntlt,,,.^  prHetahlv  ot,  s..nnn.  a,.d 
^     ..Ic.   h.  ,.,.d  lot-  ,n^^^^^^ 

r  *       ;■        ''""'''■^"■^'''''■•— l'■■■"-t.mco,^pa^a- 

H._'■^l>.■^n,,.,,t.  th.p,-,.p,,,,,,,„.,n,v,n,a.d^,,.,,,,n.lH.,lh 
"    '"'   ''"^;    """/'■;'    '"''V    I'e   .^   e„„.Ma,U   as   possth!,..     Th. 
'""."'""'V"   "'    ''='^^    ^'^^'^""'    '"'■    •"e,:hation    is    „„t    v.  ,-v 
-"•  nal.  .,  lo,„  a^  ,t  ,„,..  „.,t   van.       ft   ....huoustl,        ,. 

-n,..nth,..nhn,v.a,vth,.h.,,,.,:p,,,v.,,.dthatthv.^^ 
Zf'7l      "".  "-   l""-l-^.-   n,    hand.      Tho.    .„-,.,„    to 

;:r'1 '""";""""'■""'■  ""^•"■'■-^'"'•''-"  to  he.  ,„..!; 

f'*'''"'r    '••"^"•""■"-to„d..d,>:p,n,.,t,vlK.sshow„tha 
a  >om..wha     sh,„tor   p,.,„,d   ,.   p.a.tu-ahl,.,   and   po.s,i,h.  p,' 

;■"''■       "';-"— •^^■'l>i'lvv,p,anv   to  ..ompa'ativ,.,... 
ti^^atio,,.  wttl,  a,u  .trains  n,  t,dH,TK.  ha,ili, 

Ketern,,^    now    onlv    to    th.   dilhTenfatu ,    th,     avian 

'  -n  th.  nu,.„ud,an  tvp...   th.  „„n,.a-pi,,  u.  t.a.ons  ., 
o  e.  ^otdd  he  „,eeted  s.hcntaneonslv,  and  the  dose  should 
'  n  milhgiannms.        .,.  .anie  dose  ,na^•  be  ,nven  to  the  fowl 
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or  pi^'cdii  intraprntiHually.  If  a  (juickcT  uMilt  is  (it  sired  the 
injuctioii  into  the  bird  iiiav  l)e  intravenous,  but  if  this  is  done 
the  dose  should  hr  reduced  to  one  millipramnie.  The  \ein 
at  the  root  of  tlir  unit:  will  he  found  a  ron\'  nient  pla  ■■  for 
such  injt'ction. 

Animals  whicli  do  not  di(>  within  a  li\ed  period  oi  erva- 
tion  may  be  kilK  d  the  ^'uinea-}iif,'  six  weeks  or  tuo  months 
alter  injection,  and  the  fowl  preferabh  after  a  longer  pericjd. 

If  tile  strain  wliicii  is  being  tested  contain-  i'acilli  of  one 
type  only,  the  tost  may  be  relied  upon  t'  :,ive  a  lear  ,nd 
decisi\-e  result.  Either  the  guinea-pig  de\elnps  seven  tubn- 
culosis,  with  tile  usual  characteristic  lesions,  and  t.ic  imvl,  or 
pigeon,  remains  unaffected;  or  tlie  bird  (ie\-.  lo;  tul)erculosis, 
while  the  guinea-pig  remains  well,  or  at  niw^t  ..  \elops  some 
lesions  wliich  are  not  cliaracteristic  of  tiibirc  ulo^i^.  i  the 
former  case  the  strain  may  witli  confideiii .  b  |iron(iiuir( d  to 
be  niamnialian  in  type   and  in  the  litter  a\iaii. 

One  animal  only  of  each  kind  has  Inen  >i)ok  u  of.  but  in 
practice  it  is  dtsirabli'  to  inject  >i'verai  of  e:icli  kind,  in  case 
of  death  occurring  prcinaturelv  from  some  accidtiital  'ause, 
and  in  ordir  to  haw  some  ccjntrol  in  tli'iAcnt  ni  ^puiitaiieous 
tuberculovi>  uhicli  is  not  uneomnion,  .it  !.-i-i  in  the  lowli, 
occurring  to  confuse  tlu'  issue. 

It  is  liardi\-  necessary  to  ,idd  tliat  a  carif..i  jxi-t-movtem 
examination  -In  uld  l)i'  pii  iMiuit  d  in  each  case,  and  tiiat  the 
(li-tiilHitKui  Ml  the  l.'-ioii  in  kLiIioii  to  the  cliamiil  ni  inticlion 
I'.uliii';  i\"]n  th'  -I  .It  ni  iuiK  ill  itinii  -lioul''  \n  diih  'insidi-i(  d. 
lli-tol'i-ical  .  x.mnii.itiMii  oi  tlie  Ic-inn-  i-  li,iriii\-  iii  e.-N.ivw  but 
ill  11"  I  a-i  -h'.Mld  ,1  nucrosc<ipi'  -r.nt  h  f(.r  tub' it  h  ba' ilii  in 
"  -uicar  "  intparations  from  the  lesion.-,  be  omitted.  Tin- 
latter  pr.(  .(ution  i>  p.irticnl.ulv  necessary  on  account  nt  the 
fre(piency  with  wliich  that  confusing  disease  p^t  udo-tubfrtu- 
losis  is  iiift  witii  in  tlw  guinea-pig  i-t  c  p.  4  ;.)i. 

In    c.n-liei     (ia\-    Straii-    .ind    (lamalri;;    ,i.S()i),    followin- 
Malfu(  c  i.  were  led  to  coii-ider  tin- d,,-  ,(^  ih,  .i\un\.i\  p,ii  i\iii/,-ii(  r 
lor  tlic  dilfeientiation  ot  a\i.ui  and   human   tubircle  haiijli' 
I  lit >e  obser\'ers  tound  that  intra\'enous  inji  c  tion  of  a  dose  ol 

'    Sr(   Straus.  J.u  1  itheniil'se,  p.   ]^i). 
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I"''"'''  '"  ■'  "■"'"'■  'vntiinrtiv  ,„  1,.»  nf -a  Mil|,r„,itlv  .hn.o 

■'""i^""'  "I  Inini.  tulxTcl...  lu.ill.  pr.  ,.,k.,!  a  tubr,v,iI„Ms 
ulii.l.  alvvav.  i  .wvv.l  latal  in  a  m...itli  .,r  t\v,.,  \vli,l,.  an  intra- 
v.M,,u>  inj,.  nun  .-t  avian  harilli  (r.xr,  pt  in  .n.-nnou.  dnscs  >u.li 

''"  -■"'"■  '■'"■•  "'^'-'""'•■i'-''"i"lM.in)-,iis,.dnMilhi, .,,  an.luiirn 
'!'-■  <1«'K>  w.iv  killed  thcv  prc.Mit.d  n,,  Irsi.ms  Thj.  j,  „„- 
'l'"■l>"■<ll^  -lu-  tact-  :  ami  tl„  injcrtion  nl  tlu'  du,  mav  !>,•  used 
uith  .•.lua.  MU(V^>  to  di^tinLiuish  a\iaii  troni  Ix.xinr  bacilli 
l^ut  on.  naturally  prtl.i^  to  iwr  otlnr  animals  tor  inl.rtion 
'xpninunts  unl.ss  tlir  d.^.i;  i-,  absolutrlv  in(ii>p..nsabl,. ;  an.'., 
fortnnat.  Iv,  t..r  th..  purp.,M-  \vi>  an  n.,\v  ,  .,nsidmnf,r  the  t,'uinea 
pi«  and  til,.  IcAvl  pn.vid,  us  with  all  that  isn.rcssarv. 

Differentiation  uf  the  human  and  bovine  tvpes  of  tubercle 
bacilli,  \-arious  .jhtIcs  ot  animals  r.a.  t  v.tv  diti.TcntK-  to 
the  two  niinnnalian  tspcs  of  tubendc  bacilli.  Soni,^  su<  li  as 
the  rommon  t,.ul,  are.  as  ue  haxe  seen,  almost  totally  resistant 
I'-  inK.tion  with  .ither  type  of  bacillus.  Oth-rs,  such  as  the 
MX  an.l  rabbit,  are  lii,i^lily  susceptible  t..  the  bovine  tvpe,  and 
highly  resistant  t..  th.-  human  tv)).'.  While  others  again,  such 
as  the  guuu'a-pig  and  m.nk.v,  are  alni.>st  .(piallv  susceptible 
to  either  ty}x\ 

Man  alon,.  ,,f  all  animals  is,  a.  we  shall  s..-  lat.'r  .ui.  more 
Misc.  ptibl.-  r..  th.'  human  than  --  th.'  ])ovin.'  t\pe  ..f  tub.rcle 
liacilln>  (~.  I    j).  ti^., 

A.  S.  (irifhth-  divides  animal  -p,.,i,s.  acordini:  t..  the 
way  thev  react  to  tubeicl,'  bacilli  ,,f  human  and  b.Ai,,,.  txpc 
ii>|'e.  ti\-.lv.  int.)  three  groups  : 

1.  The  fust  .^ronji  consists  of  animal-  which  are  jiighly 
siisceptil)l..  t..  inl...  ti.,n  with  either  tvp.  ..[  mammalian  tubercle 
bacilh,  and  in,  1'  des  the  Rhesus  and  ..ther  monkevs,  the  chim- 
pan/.'i   and  the  tiuiiiea-pig. 

2.  ihi'  second  .group  ].os^esses  a  cmparativelv  hifh  and 
approximat.lv  equal  r.-si.;ance  t.)  both  t\pes,  and  inchid.is 
the  rat,  the  mouse  and  the  dop. 


'  F.  (Iriltith  also  savb  "  the  dot!  i 
tubercle  bacilli  inoculateil  int 


.l>li'  t.)  withstand  large  dose,  ui  a\ian 
ravcpoii.sly  without  sutferiny  anv  ill  etlecCs  or 
leveloping  any  tuberculous  lesion.'     li  .CT .  r,„.  hep.  App,  vol', v.  p.  lyy 
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3.  I  lie  tliinl  ir,  tlic  (liffenntiatiiiu  '-iri'iip  :  siisrcptihlc  to 
infection  with  the  ho\iiic  tvpf.  l)iit  Ii;l;Ii1\  n  ~i-,t,iiit  to  inl.ctioii 
Willi  tln'  liiiiihiii  t\|ir.  llii.--  -roup  lIl(•lu(l<■^,  it  laiKf  iiuiiiIht 
ot  .->|.fcifs,  aiiioii.L;  whit  Ii  tlic  o.\,  ^'oat,  jii.t;,  >lic.p,  lioi>,c,  cat  and 
ial)l)it  ina\-  he  !n(ntio?ii(l. 

All  attempt  is  iii.uir  in  tlic  toll(,\MiiL:  tahlc  ti.  represent 
the  rclati\c  di-icc  i.|  -iisccpl:l)i!ii\-  to  uilcitinn  with  tlic  two 
typcsof  nianmialian  tiihcrclc  bacilli  o|  the  \ariou>  animal  -pccics 
wliich  liavc  been  suhjccted  to  cxixrimental  in\  .■stif;atioii. 

lAHi-li  l\,  ('o)iip,ini/i:\-  si'sccp/ihi/ily  af  various  animah  to 
the  /.,  e  /\7>(S  e/  iiuiiinihiluDi  /ifhi-rcit/dsis  (as  slniuii  by 
e.xpciimcnt.il  iiio(  nlation  in  all  but  man). 


Animal 

Fowl,  pigeon 
Kat,  mouse 


!>.> 


Human 
Type 


Bovme 
Type 


(>x,  olii't'p.  {^oat,  cat 

Pig 

l<al)l)it 


+ 

+  + 
+  + 


SlKiiiinli  t'l  lai;;.'  iij  li  a\  111.  .ii-.  (loses. 

Sutciiinh  -IiiuIn  til  .1  I'll  nil, It  form 
"f  |inii;rcssi\c  inlciticiii  ,ili.i  large 
nUrai>iritcmcal  doses  ol  citlin  type 
of    1m,  lllll^ 


KcMstant    to    small    doses    of   Ixn  it.e 

l)a(dli. 
Slishtly   more   siisc  (■|>lihle   to   Imman 
niherciilosis   than    the  ox. 
+  +  +      SliL;litlv    more   susceptible    to   human 
tuberculosis  than   the  ox  or  i>ig. 


tiuiuea-pii,' 
Monkey,  l)abooii 
.\ntliropoid  .ijie 
.Man 


+  +  +       +  +  +  1  Ivather    more    susceptible    to    bovine 
+  +  +       +  +  +  ('      than  to  human  tuberculosis. 
+  +  +       +  +  +  -^  — 

+  +  +  —  — 

0  =  complete  nisusccptibiht\'. 

~   ~a  low  d'-;,'rec  of  susceplihilitv. 

+  +  =-a  slif-htlv  hiKlier  but  still  low  degree  of  susci  ptibiln\  . 

+     a  iiiodcr.ite  decree  of  susteptibilitv. 

+  +   'lid  +  +  +      ,1  lugli  and  ,ery  high  degree  of  susceptibilil\-  le-pec  ti\  cl\ . 

Among  the  animals  which  lia\-e  been  inentioiictl  m  the 
tliird  fi;roiip  as  st  r\  ni,u  to  dilTercntiate  between  the  iriammalian 
types  (jf  tnbcrcle  bacilli  sonic  deser\e  sjH'cial  consideration  as 
being  coinmoiil\-  ii.M-d,  (,i  well  adapted  lor  use,  m  laboratcjry 
iiu'cstigation. 

The  (c\.  ,1.  i>  n,it,.'  ;l.  h.is  b,  en  iw  .dl\-  rc-.trdi  d  a-  the  most 
impoilant  animal  tor  the  diHerentiatioii  ot  the  two  mammalian 
types  ol    tubercle   bacilli,    but   considering;   the   trmuencv   with 
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•'^"']  "I      nil      IIIM  W    AM,    n,,\-,x,      ,v|,, 

"''"^■'''''■'''''^'''^'''■■■'''''n'-..M,lt,,^!,..,n^,„,n,.„ ,.,„1„.,. 

',"^'V',"'"'"   '"'"''"""   '"' ilnil.   .l..u„„.M>,  ,,l,.,,|,„,.lv 

"'"'"'"'  "1""'  '"  "^■'■'1  tliN.,.„,|,ti,.n  m  ,,ll,,,.-    tl„.  ,!.,■, ,f 

""^•"'""■''  '^ '"■"""" '^   I'-    ",.nM,l,|,,, It,^|,„t,>n,,t,.lv 

>ni.  tlKit  >,,.„„.„„.„„.,,,„,,,!„„,  „,,,^  ,,M,  H,  n.,.,,,!,  u^ 
tlu.aninul  n  .x,,,,,  n.    l.,,,l,  ,,,  |„„    ,,„,  „,|^,  n.'<;,a 

'";'    ^•"';"""' ■''-•'-     ■""!    ^'V,,    .n.    n,n,„nni ^    ,|,.,MVr 

'"'•"■'"''■'    "•"t.nn'       M,„,.,.,.,,    ,,    ,i,M,n.u,.l„..   I„,u,.,.„    ,|... 

'^^"'V"V'"'"'""'"''""''""'^^'^'I""^  llHr,,!,!-,,,.,!,. 
""""''  ^^'"''''  ""•"""""■'  ■t-li.'a|.m-,uKl,n„v, .„„,„..  ,. 
m..M,o„u„„„Ivu..,ll,„    ,l„.p,„|,„..n,.u  un,!,,- o,mm.I,  ,,„„:„■ 

"":,:'V"  ^''^'"-■"  'll-'m^^,~l„,|„,u,,„tlH.t^^,,,^, „..,,; 
I'anll,  1,  ..>  .|,a,,,|v  tii.n,  tl,.  ox  and  tli.  «„at.  aiul  nn  this  ac- 
-nnt  ,rs  u>,.  ,.  .„n..time>  Hahlr  m  h,.  mish.ulinf^  except  in 

i-  l.a.,.1^  „,  tl„.  ,.xp.,t  in  tluse  matter.  11,..  eat  dilYerentiates 
""■  >wn  tNp,..  ,,t  haeilli  ,  learly,  l.nt  is  n„t  exem,.t  from  spon- 
taneous h(.\in,-  tnlxieniosis. 

The  rait  ami  th,-  rai.l.it  tl.  n  hen.,  th.  annnal.  ,nost 
comm<.nlv  used  „.,■  tl,e  dirte,vn„ation  of  ,1...  ,„,,  tvp.s  of 
'""""^^'"'"'  ^"'"'•■''"  l>'i'ill'.  it  i^  d,.Mrai.le  to  >t,ulv  their  re- 
actions to  th.  tuotvpes„„„v,!.,..iv.  andto  m„uin.  towhat 
•■xtent  ,1  anv.  n  ar.ation  in  //,,•  nui/,od  of  inoculaln,,  n,  //,,  dose 
nfbaalh.  and  m  //„■  nuln'idnal  s„sccpnhi/,/v  of  th,  Us/  o.nmd 
may  atfeet  th.'  r.-nh.  "     " 

Jhe  Cam.  a^  a   Mi-ax-  ,„■    niii,  kkxtiamx,,    „,.,;  j,,.,-^  ^r 
M  vM.MM.i.w   TiKiHei  !■:   llvrin  i 

A.        Clloi.c    ,./    //,,     .1/,.//,,,,/    ,.f   /;,/,.(,'/„;,. 

,     '^'''"•^•"""'^^^■'^■-'''•"-'"^•■Nl"nn„ntalrni>,Tr„|,„i.in 
the..dl.nam,.lv  -il"  lUan.,,,,.,  intrapenton.  a!  and  intraN  .m.ns 
"iJcction>.  mlialat.on  and  leedin^.  -ni„  utan.ou.  in|.-,  tion  i-,  the 
"n.'nsMallvpnh.rred.      Feedin,  i>  t<.o  .„eertam  m  u^  results 
'•''-l-t...n  too  duinnit  ami  dan,.  r,,n.   and  n,nap,  ritonea!  iniee^ 

n-w.Hers  no  advantage,  and  .,,n,,.,h..dvan,a,e.,  a.  c,,mpared 
"ith    the    subcutaneous    method,      Intraxenous    injection    has 
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in    its   t.n-oiir   tli.'    t,n  I    that    tin    l),ii  ilii   ,ii.     \\u,\;-   (  oiupl-t,  I\ 

'  "1 1 1  nil  (1    Im   tlh     111  1(1  \    I    I    I  he   .lllllll.ll    llljt  (  led.    .111(1   til. 1 1    tilcrc    I-. 

till  II  Idi  ,  I'  --  ii-k  I'l  till'  mil  I  Hull  >|)rca(liiij^  tn  hiIk  r  .mimal-. 
"I'  tn  till'  ,itti  iiil.nit-.  (til  till  (.ihii  li.iiul,  till-  aih  ,iiitai:c  i- 
jMilix  III  iilrali-cd  l)\  tlic  fact  ili.ii  the  liuma.n  !\|ir  (•!  tuhcnl! 
I'ac  illiis  III  l.uiic  cl(>M>  inav  (aii-.i  t.ital  disi  as(  wlun  ^ivcii  In' 
tliis  iiiitlKxl,  a  n-iiil  wliitii  inNcr  (urm  with  -nix  ntaiirnns 
injection. 

Siihc!ilii<u-iiits  nijcilK'ii.     ^iibciitaiuinis  injection  then,  hcinc; 
the  nu  thnil  I  iiiiiiiionly  n-^cd  Im  tin   piiipoaf  undi  i  u)n>id(Tati(in, 
must   he  more  tull\-  ( (ui^diTi  li.      It  i-  i.|    liiiulaincntal  iinixn- 
tanc  (•  to  hcai  111  i  nil  id  that  no  (piantit  \',  Imwix  t  i  lariuc.  ot    iihrnli 
liacilli   (it    hiun.ii;    t\pi     in|i-cti(l  >iilirutaniiiM-l\    inti.    tin-  (nh 
\\ill  pii'dm  I    a  lata!  m   [m  i^r(--,i\  i>  tnhi  k  uh  i-i-,  and   that  whil. 
tnhi  rclc  b.icilli  i.|  ImMii.    t\  pi   i  .nwr,  in  -iiiialili  di.-i-,  a  lapidh' 
prof^n■■^si^^'  f,'cniial    imliaiA    ImIm  i.  iild-,],.  whnh  pinM-  lata!  in 
almo>t  all  casts  within  a  h  w  v..  .  k-  m  iihuiih-.-niall  iln-rM.t  thi- 
type  do  not  cause  more  tliaii  litili    Im  al,  .a  il  di--i  ininati  d  thm 
ininiinal  and  non-prot,rrcs>i\c,  lonai-.       rin     d,,,,     -il.itid    i~, 
th.  ratlin.  Ill   iniportan(  c.      It  inn-t   In    |,n-i    i  iinii-h.     T,,  thi- 
liiiint    \M'    -hall    i.liini,    hut    it    nia\    Im     -,i:d    at    nine   that    th. 
'piantilv    p-M.ilh    I  i)i|ili,\.  il    1-    ;  I   iiiilhL  im  iinin  ^ 

in  the  (ApiTJi  Tr  i.t  tin  RiA.al  <'oinini->iiin  thi-  ipiantitx" 
ot  l);'ailli  Ml  h.iMii.  t\pi  iMdVid  lata!  in  ()4-t  pn  nait.  o|  tin- 
calx  I  -     111)1  I  trd'. 

In  till'  iiui  -ti-atiiiii-  wliii  h  \vi  i  ■  i  an  ical  niit  .it  tin'  r,c-nnd- 
iicit>anU  -iiIm  uiaiu  (hi-  inicrtinii-  ..i  ^u  inillimMiiinu  -  ot  tiihcrck- 
!m  illi  lit  l)ii\iii.  t\pc  wen  li—  hvipiiiitb,-  l.ital  than  ni  those 
made  h\  th'  Ki>\al  (  (unini  — mn.  Tin'  ici-oi!  tm-  tlii-  seems 
to  he  twn-tdld.  In  thi'  hi-t  plan  th.  (  i  'nmissioi;  i-ed  only 
jerse\-  (  alves  (spei  i.iil\  iinportid  lor  tlw  pnri)o-r),  while  tlii-, 
was  not  the  ca-e  at  the  (le-nndhcit-.unt.  .iiid  there  is  s.'iiie 
reason  to  sn>pi  rt  th.tt  |er;-e\>  an  ra.hi  r  nion-  -nseeptihle  to 
tuberculosis  than  oth>r  breed-.  In  the  >in>v'\  jihice  the  (ier- 
maii  iinesti.u.itors  employed  lor  mji  (  tioii  1  acilli  },'n;wii  on  the 
surface    ot    L;l\-eerin-bnith.    whil(     tlin-c    who    worked    for    the 

'   Nut  iiuluciint;  ill. IS,-  injo  ti-il  \Mtli  -tr.uiis  (krut-il  iioni  iici-on.-  .-ullerinR 
liD'ii  lupus  and  (ert.iln  Mnaldydus  -trains  from  the  horse  am!  pi^tsee  chap.  .\xv) 
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Commission  usm!  I.,i' illi  nl,tain.'<i  In  .in  x-.Mum  ,  i,lf„r,.,  m,  [„,re 
^•"'■"'"  '"i"'  '■"'"  n:.tli.„|  ,,  „„„i,  ,,,  |„,  ,„,.|,,,,.,1  l„raiise 
fjr-.wth  ,,„  „,imi  ,,.11  l,r   ~n  niiuli  iii,,iv   n.idils    in.ju.  r,I  tlian 

^I'.V.tll    nn    l.rnlli    tliat    11    I,    ,„,.mI.1.-    t..    (.  .t    tlh-    VIIlllrlKr   ,  ,|    tln' 

^"•""~-  "'  ''■"  'iii  •''  •'  iiiM,  [i  .  ,iiii.  I  |Mii,„l  wli,  II  .rnim  .  ultnivs 
•'"■   "^'■''    '''•'"    ^^l"i'   d\(Min  ImuiI,    i.  .inpl.AMl        M,,nov,  r 

'""'ll    'llllnir.    h.ivr    thr    .  ll^.U  1\  ,1 11 1 ,1^,     tl.at    tlicy   ^HAV    slowly 

"Hi  at  a  \.r\-  vaiiai)!.-  rat.-,  .,,  that  it  is  not  easy  to  use 
voun^  oilturrs  for  injection,  and  op.ciailv  cultures  of  uniform 
au'f,  as  is  casilv  done  in  tiic  casr  ol  scriiiM. 

IIh'  in.'tliod  of  .■stiinatint,'  tiic  dose  of  l)a.illi  was  dittcn-nt 
111  tJH-  tw.,  instil, itirms.  In  tlic  (..-sundlieitsamt  the  l)acilli 
\y(n-  w.-iL^hcd  on  a  halancc.  At  tlic  'aboratorirs  .,f  the  Koval 
'onimission  tlicv  were  m.asinvd  in-  volume  hv  a  method 
vvhirh    Is    drsenlxd   iirjnw'.      It   must  el.arlv  he  understood, 

'  ThcniftluHl  ofostini.itinL-  tlu- ,I<.ms  um-,|  ,n  ,l„.  I,,l,..,,,t,„  „  >  ,,f  tlic  K,,vil 
Commission  was  ..s  follow,  1  ;„■  h,u  ,11.  wrr.  scrnpc,!  ..If  thr  surfaco  o.  the 
serum  and  hnely  ,„u.ls,fie<l  by  rul.h.nt;  between  Kro„nd  K'la^s  plates  with 
a  few  drops  of  physiological  salt  sohit,,,,,  The  process  u,,,  repeatid  w,th 
fresh  sen.,,,  cultures,  „nt,l  si.mcient  ,|uant,tv  nf  e,„„N,l„-,l  l„,r,ll,  had  been 
collected  for  the  p„,p,,s..  ,„  ,„..y.  The  emulsion  was  then  .diou.d  „,  stand 
for  souie  minute,  i..  ,,||mu  ,!„■  Ia,«<r  parl.cles  to  ,ettl...  ,,ncl  ,!„■  ^.-t  «.w 
I'lpetted  Mil 

(;ap,ll,.,-v  t,,'.,-.  ual  .,  I,,,,,.  ,„  ,.,„,„,  ,,„,  ,,,  ,„„.  ,„,,  ,  1,^1,  „„l|,„„,tres 
'",  •'  ''■"«"'  '■'  ''"■"  '"  "■■iloiu-lrrs  u,T.-  ,l,.,uii  in  ,l„.  I,l,,^^,„,„.  (,,„„ 
■•nl,n,,,v  «ris,  tiihini;.  ,,„,|  ,|,i,„.  ,„.r,.  ,,,,,.|„llv  .  ,,|,l„,it,-d  «i,|,  ,  ,:,,,„  of 
luerrury,  ,li,.  1,.,„,,|,  ,,,  ul,„l,  „,is  „H.,,surcd  „,  .,,in,,u,  p.u,,  of  ,li,.  ,„be 
•  )nly  those  ,„l„.,  uliuh  ,lio«ed  a  l.nrlv  ue.fuini  >.d,lMv  t,,,n,  .uk-  ,  nd  tn  the 
othc,-  u,-,,.  used,  .ind  ,hc  rest,  the  :,■.■,,,  ,„a,Mritv,  ui-,,-  ,,,,■,  ted  \  stock 
of  these  cahl.f.ited  tubes  w.is  ,ilu,i\,  kept  ,,ti  h,,,,,) 

The  emuls.on  hav.uK  b.  en  u.ll  s|,,,k,  .,  t,.  ensure  nuMnnn.u,  ..m^  ..   nmre 
of  the  tubes  u,,s  „lle,   .,„,  ,1   s.iinple  ,„   „,   ,,„,,,   |,,,„„   ,,,„,  ;,„,  ,„„  ^,^_,,^.j 
,n   the  tia„ie.    w.is   pu,    ,„,.,  a   eentrdUKe   ,„l„.   ,,,n,a„,i„«   u.iter  to  cxe   the 
necessary   supp,.,-.    .m.l    p„,v,de,l    w„h    ,.    ,n,,,ll    d,,iphra«,n    of   eork    u,.h    a 
central  apertiue   .,,   ke,.p   ,|,e  mu.iII    tube  „r  tubes  „,  ...,  ,,x,al  pos.t.ou        Ihe 
""■''■>    tube-,   ^^e,,■   ,|,e;,   ,e„tnfueed   fnr  half  an    l„,u,    ex,„,lv,   and    .It   the 
'"d   Id   ,1,„,    ,,„.,.  ,,!,,.„  i,„,,  ,,n,l,  w.th  ,l,e  .lid  nf  .1    nuelv  d.cded  scale  and 
a  .naHn.lym,.  «|,iss.  the  Ien«,h  of  the  l,„|e  .,,;„i„„  ,„   |,,„  ,||i  u  inch  bad  been 
Irnen  to  the  l^.ttom   and    the  total  length  of   the   eolunu,  of   fluid   re.ul  oft 
in  th.s  «..y,  s.nce  the  cal.bre  of  each  tube  uas  un.forin  throughout  Us  len«th' 
"as  obta.ued  the  rafo  of  ,' e  voluu.e  of  b.udl,  to  th.i,  ,„   , he  emuls.on,  ami 
conse.|uc,ulv  U.en  o„e  u,.nted  to  g.ve  a  cena,n  dose  ol   bacll,  one  only  had 
to  .n,dt,plv  the  ,p.,nu„_v  by  „ie  ,n verse  of  th.s  ra„i,   „,  obtain  the  volume  of 
emulsion  which  contained  the  dose  required 

This   method    was   found    to   be   sat.sfactory    .n    practice,    and    suf.ic.ently 
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tlitrt'torc,  tiiat  the  doses  statnl  in  tli,  ApiMMulicrs  to  tli'  Im- 
ports of  thi'  ('(.iiimis>ioii  in  tcrm^  u|  millij^r.iinnKs  r.t.  i  ir.illy 
to  cubic  milliiiK'tri's,  but,  uccordinf,'  to  A.  S.  Cnlntli.  tin,  m.ik.s 
nn  (iilforenco.  since  doses  estiin.ii.  .1  \>v  \m1iiiiic  ui  iv  imnHl  In 
<-.\|M  riinciit  to  he  '  -^trirfU  ioiii|Mi.tMr  '  with  dosrs  measured 
l'\  Weight'. 

/.rsioiis  pnntutit/  hv  the  hoviiif  bdiiUhs.  Tli.  di-i  ,i-  pio- 
ih\<  <A  in  tip-  soiiiil;  .!•  i -i  v  .  ill  \<\  iln-  -nix  iitaiicoii.-,  injtrtion  of 
f>"  iiiiiii-i.uiiini  -  Ml  l),i,  ijh  ,,1  In, Mil,  t\|ic  f;ik-rn  frnni  \-oiinq 
serum  ■  nltm,  ■>  i,  m  iir.n  |\  ,,11 ,  ,,„., .,  ,, ,  ,  ^  .,,  ,,,,  ,|||,|  ,  ,|,|,|i,^  ,  ,,  ,1 
niili.iiA  tul..|(  iil.„i  lit,  ■  tiiiL;  iM-iii.  i|m1I\  Ihr  Inn--  ,indl\iu|.li,iti, 
-I'lii'l-  i"it  in\"l\inu  il-,,,  iiii,i.>  ,,i  1,--  -^A,  i,|\-  ,ilni,i-t  <\>'W 
'"'i' '"  "i-^'"i  III  111-  l'"l\  ->'ini.  wh.ii  i.ii.h  .1  ln-hi\-  r.'^i-t.tiit 
iiidiMdn.il  1-,  in.  I  Willi  III  will,  li  ih.  di-r.i-,  inn-  ,i  inmv  cliniiiir 
<;oiu>f.  and  -mall,  i  dili  i-m  •  -  nf  ,ii.,  ,|,tiliilit\-  are  fnipi,  iitiv 
seen  and  will  I.,  dial:  with  l.itu  n|d<  i  .mimals.  -^o  lai  a- 
experiiihiit-  have  tested  the  ii,'ii)l.  pio\,'  more  resist, ml  t'. 
artilKial  infection  than  yoinif,' one-,  hut  it  mav  he  (pi, -tioneci 
wh' tli,  I  tliis  is  true  of  cows  (see  p.   j.sij. 

Ihr  lunf;s  are  often  found  to  be  af'fect<'d  witii  e\tn  nie  sever- 
lt\-.  |.:\,l\wli,i,.  Ill  i\-  be  se.li  littl,  Mp,,,piC  j,'revish  luliiTclcs 
s.-attriv,!  ,1s  tliickl\-  as  if  slmw.r.d  mit  ,,f  a  ii.'pjxT  pot. 
Ai-Miind  ,  adi  i^n  \-  tubercle  is  adark  tiaii-iui mt  /on,'  the  coloiu" 
"'  I'll""  I'll"',  and  (.Ken  thi^sc'  coiii.'CNted  ledcinatou--  areas  are 
widely  coiillniait,  -< i  that  hut  litt',-  hm,;  tis,ii,  ,  ,,nt,iiiis  au\  .lir. 
Inheirl,.,  ,ii,.  nmu,i,ins  in  |;\,,|-,  -pi,  .n  .md  ki(lii.\-.  l-.\-,rv 
iMupliatn  ,mil  ImhiiiK  niiih  L:l,!iid  nia\  he  alhi  t,  d,  .md  the 
UM  at  !,dands  in  th.  tli(ir,i\  an'  ottni  riiininoush-  nlai;;,ci,  and 
iiililtrated  with  jiinkish  white  .ipatpie  matnial.  In  more 
(hronir  casiN  "  prrlsiu  ht  growths  aiv  M.mmoii  mi  the  iiiar|;ins 
'■>]  the  ImiL;-  and  ,ai  tli,'  serous  lining;  d   tli,'  tlmraci,-  w.ill-,  and 

accur.iti  iMi  th,.  |,iiii„,s,-  1,1  Mi-u.  .md  ii  ri'iuaim-il  in  ii>t  .luunK  lli,-  «li,.U' 
t"  '""'  '  '  "'"■  ("omiiussion  s  lalxmrs.  It  possesses  the  advantage  tli,ii  it  i, 
i)'pli.  .il.ii.'  1,1  small  <iuantilies  of  bacilli  ,ui,l  thus  f,i,  ilititi--  tlio  use  ot  s<niin 
■  ulliii,  -  at  an  early  age. 

Ill  Mime  instances,  wlierc  emulsions  of  tiibeniiloiis  ii,,ues  were  nsul  for 
injection  the  estimation  of  ilo.se  of  bacilli  was  made  In  counting  a  sample  ol 
known  volume  (<c(   p.  JS7). 

'    A'  (  ./.  /  /,;.  /,V/..  .\pp.  x,,l    ,,  ,..    ,,,, 
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Section  through  the  Lesion  produced  in  a  Calf  at  the  Seat  of  Injection 
of  an  enormous  dose  of  Human  Tubercle  Bacilli. 


The    mjIIlii..]    in I 


»ith   tibrou-   w.ill-. 


■  \,    \c,l\  Hr-    A     '\i..\\_    c.ivuv 


I'ialc  /r 


Section  through  .he  Lesion  at  the  Seat  of  Inoculat.on  and  the  Prescapular 
Gland  of  Calf  injected  with  Bovine  Bacilli. 

M-wiuK  .iK-  l,,.:.,l   1..,,,,   n,„l,„u,„.  ,1.,  .U„  a„a  ,ul.iacc,„   .hu,,!.,  an^l   ,l,o 
^...nd  al,n,.,i   ulr.lly  emend  i,Uo  "necioiic-  ti,.i,c. 
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tuhcrck's  (in  tlie  surtaci'  nt  the  liwr  iiki\-  a.-^iiiiic  a  iiiii^ii- 
roorn-like  sliapr.  ha\-ing  a  wide,  llattiiud.  iiv,  maif^in  wliich 
overliaiij,,'S  a  narrower  attach. d  base. 

At  tlif  Stat  (il  iiidi  iilatidii  an  iiiornion^  lU'cmtic  tnnKuir 
dc^-flops.  and  iiitiltratcs  the  skin  nwr  it  anti  tlic  >ul)jac'.Mit 
nnis(lr>.  Til.'  inair-t  Ixnipliatu  ^laml-  Im  .  ( .m,  mueli  i  iil.nucd 
and  ron-i-t  m|  .1  iirm  i\ni\-  ,,liitc.  (n  in  -nm.-  cases  sliuliti\- 
pinkish,  Jionioi^c  ninn--  tissni. 

It  is  a  cnrious  fart  tliat  tiic  l<jcal  tnnmnis  produced  by  the 
b()\ine  |)acilhis  do  not  soften,  at  least  durin.i;  the  usual  period 
of  observaiion.  winch  -rldoin  exceeds  thr(.'e  months. 

Lcsunis  p>(ic/iuiii  ''}■  lilt-  Iniiihin  lutallKs.  Tlie  lo(  al  tiunoin- 
produced  in  tile  call  by  the  ~llbi  nlaneolls  injertioii  n\  tuher(  le 
iiaeiih  <ii  Innnan  t\pe,  on  tiic  other  liaiul,  tlioiiyli  it  nia\-  he 
lar,L;e  wbrn  tin  d(i>c  lia--  been  30  nuniL:ianun<  >  nr  mon-,  ceases 
after  a  wjiile  to  i-;ro\v,  ami  iueaks  down  into  a  casro-purnlent 
fluid  or  Netni-tlnid  -ulKtanc  e.  ^blreo\■^r,  it  ne\ir  inliltrates  the 
skni  or  mux  Ic  a-  the  lesion  ( <insi  d  i)\-  l)o\inc  bacilli  doe^,  but 
it  oitcn  ulcer.ites  through  the  skin  and  di-chart^cs  its  contents 
at  a  iomj)arati\-ely  earl\-  period,  Wlien  this  has  occurred 
nothin.t;  more  nia\-  be  found  at  tlif  po-t-morteni  ('xamination 
than  a  -inn-  leadmi,;  to  ,,  -mall  lii)rous  i)atch  outainin/,^  caseo- 
ealcareou>  strain-  -ituated  in  the  -ubent.miou.-  ti->ne.  If 
ulceration  doe-  not  occui^  a  \er\'  curiou-  tumour  with  dense 
thick  tibrou-  wail-  and  remi-li(]uid  innteiits  nia\'  result. 

Beyond  the  local  lesion  wry  little  chan.i^e  is  pioduced  in 
the  calf  by  -ulnutan.  on-  injection  dt  tlu'  human  tubercle 
bacillus.  The  nei.qhbouring  l\niiihati.  L;lind.-  ma\-  (imtain 
some  small  ca-co-iurrotic  uoduK .-,  and,  in  about  h.  'I  the 
cases,  lyiupliatie  ,i.^laiul-  i-1-ewhere  -how  a  few  minute  loci. 
rhe.se  ari'  comnmne-t  m  the  mesenteric  glands,  and  ma\- 
perhaps  in  some  cases  be  c  auxd  l)y  i)acilli  which  have 
escaped  from  the  local  lesion  and  lia\-e  been  -wallowed  and 
absorbed  from  the  intestine,  J^ut  tin-  is  probably  iioi  the 
ustial  way,  lor  (h->einination  undoubtedly  occurs  by  tlie  i)lood 
stream,  as  e.xpermicnt-  described  in  the  Ajjpendix  have  clearh' 
shown  (see  p.  Uji).  .Moreover,  these  minute  lesions  are  not 
confined  to  the  mesenteric  glands,  but  occur  in  other  lymph 
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ikkIos,  and  in  .ilMnit  y>  |»  i  >  '  nl,  d  tin  >  .il\'  ~  iiMiulatrd  1)\  tli. 
writer,  t^i  tln'  lv>\,d  (',,iunii--iMii.  -\\\n  ut,inr(ni-l\-  with  tiilx n  h- 
l).i,  illiol  ill.'  liinn.in  t\i»  ,  "ii.-  n\  nmr.  ,  ,.ii(l  r,nvl\  ni,iii\-.  nnnntr 
■~!il)nnli;n  \  tiilxi'li-  wvn  tdund  ni  the  liiim-  "'■  ~mi;i.  ntlhi 
or;,;;!!!,  i\idiiitl\  du.  in  l):ic  lili  di--' niiiiat.-d  \>\  tin  Ulnud 
Stream, 

As  tlii-,1'  httle  MihiniliaiA  tulirrele-  dn  n<.t  ^<vni  te  lia\e 
iieiii  luiticed  by  observers  dtlur  than  thuM-  wim  wdri^ed  hir 
the  Koval  Commission  it  ma\  be  l)ermi^^ii)le  to  de^(■ril)e  them 
in  .greater  di'tail.  The  little  tni>ercles  in  tlie  hiuL;  were  bareh' 
\isible.  and  ea^il\  nn>M(l.  rhi\- were  b,  >t  -.vn  ulicu  -itnatetl 
on  the  -  urlace  ui  the  origan,  and  alter  tlie  latt.  r  had  Iniii  ailowetl 
to  dr\-  a  httle  bv  t'\])o^-ure  tn  air,  Thrv  th.  ii  looked  grey  on 
the  paler  jiink  >nrlaei  ,  and  appeared  to  be  anL;nlar  ;  bnt  when 
picked  ont  on  tlw  point  ol  a  kniie,  tlie\-  shelled  utit  cleanly 
and  Were  tonnd  to  be  ipnte  spherical;  tin  \-  then  appeared 
slighth-  opalescent  and  resembled  little  s,,'d  jicarls,  lliev 
were  hard,  and  could  be  ddinitely  i'elt  to  crack  when  pressed 
between  glas>  ^lide-,,  giving  a  sensation  as  though  they  had  a 
calcareous  envelope,  'rnbercle  l)acilli  were  sometimes  demon- 
strated in  them.  In  otlu  r  organs,  ^uch  a-  biuphatic  glands, 
and  in  the  li\er  where  the\-  we/c  seen  but  rarel\-,  tlu^y  looked 
whit,  r  than  the  >urroimding  tissue.  This  aiJiJcaraiice  was 
probabh'  onlv  due  to  the  darker  colour  ot  the  backgrciund  lor 
otherwi-e  tliex'  w i  re  similar  to  tlm-e  >.'iii  in  tin-  lungs. 

Ihe  most  e.\ten>i\-e  tuberculo^i-  which  tin'  pr.-eiit  writer 
lias  seen  produced  by  the  ^ubcutaneou-  ui].  cti  .i  ol  tubercle 
bacilli  ol  hum, in  type  mto  the  ox  >pecies  occmr.'d  iii  (  .ill  ,;b3', 
and  may  be  described  as  an  example  of  an  excepticinally  severe 
infection  with  that  tvpe  of  bacillus.  The  virus  came  from  a 
case  of  phthisis  in  .i  man  of  4T  \iars  .if  age,  and  was  prowd 
bv  the  inj.  ctiou  of  eight  calves  and  five  rabbits  to  be  a  typical 
example  of  the  human  type,  for  in  none  of  the  anim,\l>.  with 
the  exception  of  this  calf,  was  the  disease  more  ,-,e\ere  than 
that  u^uall\-  prodiu  eil  b\  this  type  of  tubercle  bacillus.  The 
calf  in  question  received  an  injection,  under  the  skin  of  the 
side  of  the  neck,  of  an  emulsion  of  the  lung  of  the  phthisical 

'  R.C.T.  iy07,  /).'.'.  lifp.  -Vpp.  \..l,  n,  pp,  33.5   I'l'l  y^- 
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patient,  .'stiinat.  (I  m   ouitiiin    lo,;   niilli(.n   tuhciclr  l.a.' iUi     in 
lo  c.c.  r,t   lairK    tliick  ti>Mir  ,nuiisi,.n.     This  doso  ul  tubmle 
bacilh  tan.K.t  l,r  consid.ivd  .xcsmv.',  but  it  probably  -on- 
r.niu.l  nianv  adx  mtituuis  i)actena.  I,,i-  tiinv  was  some  inflam- 
uiation  at   the  seat   .,(  inoculation  sliortiv  alt.r  tlic^  injection 
The   calf    became   -,oinrul,at    ill,    and    about    a    n.<,nth    after 
■  nocnlatiun  it   was  Millenn^   imm   ratlier   hi.yli    lever,  its   coat 
\sas  stanuK,  and  it  \va>  seen  to  be  .shivering.      Altrr  this  it 
>lo\vlv  unpuAvd   „i    hraltii,    but    it    was  still'  lo,,kni^'   a   little 
unwell  two  nv-nth.  alter  mo,  ulation.       It   wa>    killed  on    the 
bist  day.     At  thr  seat  of  inoculation   there   was  a  larf^e  and 
.ohd   necrotic   tumour   uluej,   .howed   no   signs  of  infiltrating 
the   surroundin.u   tis,ue>.     On.    of    the   prepectoral  glands  on 
the  .-ame  side  as   the  tum,,ur   wa>  as  large  a>  a  pigeon's  egg 
and  caseous  throughout,  but   the  preseapular  ulaurl  had  only 
two  small  caseous  iiudules  ot   the  size  ,,(  chcrrv   stones      In 
almost  all  the  other  Ijmphatic  glands  were  little  vellow  foci 
and  grey  tubercles  uvre  numerou>  in  lungs,  lixer  and  kidneys' 
and  on  the  peritoneum.      The  tubercles  were  small  an<l  dark 
and  showed  no  signs  of  caseation.     One   lobule  of  lung  was 
packed  rather  den^els-  with  th,>e   little   tub.'rcles  whicl'i  here 
appeared  as  whiti^h  sp,,t>  on  .i  dark  backgnnrnd.     Over  some 
of   the   m.ae  =uperlic  iai    tubercK^   were   little   tuft^  of  villous 
growth  so  <.ften  seen  as  the  result  of  chronic  mtlammation  on 
the  serous  surfaces  ol  the  (j.x  (.e,-  [>.  ^^s). 

This  wa-^  not  a  case  „f  sp(;ntaneous  tuberculosis  caused 
In-  l)acilli  Ml  hnxine  txT'e,  for  there  w,  r.  no  lesion,  anywhere 
winch  were  out  ,,1  harmonv  with  the  general  pathol<,gical 
picture,  and  injection  of  two  other  calves  with  an  emulsion 
from  the  prep.rtnr.d  gland  (,f  this  animal  produced  only  the 
usual  minimal  le.ions.  S.sere  a.  wa.  the  result  it  was  un- 
doubtedly caused  by  tubercle  bacilh  of  human  tvpr  aided  verv 
possibly,  by  other  bacteria  cntained  in  th.'  lung  emulsion  ^ 
A  result  like  tin.  might  nro\e  misleading  to  such  as  have 
fiad  but  httK- exp,Tirnce  ol  e.vperimental  tuberculosis  in  these 
anuua.U.    and,    as    a    matter    of     fact,    occurring    as    ,t     did 

'   (p.  Table  ol  injection,  ot  lisMie  cnu.i.M.ms  uUo  cahes.      h  c    /    J>,'    /•>/, 
Ai>p.  vol    II,  pp.  1036,   io3».  -Jii-.i-tp. 
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comparativ.ly  raiiy  in  t!i>  W'vk  ot  tin  ('oniiiii>>i(m,  it  i-mv.d 
very  puzzlitii;  at  tin-  tiim-.  i'.ut  Itirtiu  r  cxpciii'iic'  <iiuW(d  tin- 
true  nature  ot  tiu'  (  asr,  and  tan^iit  tiiose  conrciiiMi  tiiat  tii- 
most  sif^nilK  aiit  i»'iiit  ;il)c>iit  tin.'  Ir^ioiis  ua-  ni>t  ^o  niucli  tiicu' 
widespread  di^tnl)UtUMi  and  large  nunil)ers,  as  tlieir  mari<edl_\ 
retrogress! \e  (•luua(  ter,  a.^  slinwii  hj'  tlie  entire  al)seMce  ul 
caseation,  tlie  loe.il  lesion.  >>[  ennr-e,  excepted'. 

We  learn  tnun  ti!i>  and  otiier  >nnil  ir  iu'tanees  that  the 
efffct  of  tubercle  bacilli  >>i  the  imnian  \\\)>  n]\  tin'  calf  is  to 
cause  a  lesion  wherever  they  come  to  rest.  Wh.  re  the  bacilli 
are  \ei\-  nnnierons.  a>  tor  example  at  the  seat  ot  inoculation, 
the  lesion  is  larj^'c,  becomes  caseous  and  !iecroti(  .  and  i)reak> 
down  and  softens  ;  but  where  they  are  few,  as  for  e\<iniple  in  tlu 
secondary  foci  prodmed  bv  distrilnitiou  by  the  blood  stream. 
the  lesions  are  minute  and  iiecomc  grey  and  translucent.  I  lie 
lesions  aluays  tend  to  heal,  iind  the  diseusc  is  iicvey  pros^nssive. 
and  never  fatal  after  subeiitaneons  injeetioii.  nc  nuitlei  hm,'  uiitch 
cullitre,  or  liilufciiloKs  lissiii,  swayiiuiti:  uith  fiaeilli,  is  iiijeefed. 

Knornious  doses  of  tubercle  bacilli  of  the  human  type  have 
been  injected  >ubcutaneously  into  very  yoimt;  calves  without 
producing  anything  more  than  a  transient  di-turbauce  of 
health,  a  tumour  at  the  -eat  ol  inoculation,  and  minimal 
lesions  el-iwlure.  I'^r  example,  on  one  occasion  doses  esti- 
mated to  contain  no  less  than  three  grammes  of  tubercle 
bacilli  from  brdth  cultureb  were  injected  into  each  of  two 
calves  without  jnoducing  any  disease  beyond  a  largi'  caseo- 
necrotic  >oftening  tumour  at  the  seat  of  inoculation-.  Another 
time  730  milligrammes  of  liacilli  wt  re  used  with  -imilar  ix'sults', 
and  both  A.  S.  (irilfith  and  the  writir  have  many  times  injected 
doses  I  if  fri'in  100  to  joo  milligrammes  of  l)acilli  from  young 
serum  cultures  with  ecjuallx'  little  effect.  Tissue  emulsions 
also,  estimated  to  eciiitain  eimrmou-  numbers  of  bacilli,  up 
to  fi\e  (.r  ten    tliMusand    millions,   have   been    employed,    and 

'  I  ulcer  calvi;-  in  «IikU  miiiiI.u  khions  wtro  >wn  wiikly  di^.sennn.itcd  and 
in  rather  large-  numbers  may  be  compared.  The.se  were  Nos.  :>>=,.  405,  an<! 
183.     li.C.r.  Int.  Hep.  App.  vol.  u,  pp.    t.V^,  4<'0.  -'n!   ''3 

"  ••'  Calves  175  and  177.     H.C.T.  Int.  Hep.  .\pp.  vol    n,  pp    I'm.  i'.'.. 

'  Calves  island  1M5  injected  with  about  730  mg.  /'■((/.  pp.  i.,i,  195  Cji. 
Calf  741  injected  with  275  mg.  of  young  serum  culture.     {IhicL  p.  S14.) 
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,i„„ln    tu    tlu-    "ur    M,inrn..nlv  -.cc^    around    tl.c   cascatinK 

nul.arv    tul-.n  1,  ^    .n    tl„    luu,^   -.1    caUvs   -uttmi,:^    tmm    an 

acut.-"inl.rtiou   u.tl,   tul.,  h  h-   Im,,!!.  -t    i-vu,.    tvi- .    a:ui    .f 

these  littlr  an  a^  aiv  M.tli.  imtlv  ninn.n,u>  t..  l>r,..nir  n.ntln,nt 

fAvrwidr  aiva-^ot  tlu-  Inni;  ,.  .  Muditum  M.nvwl.at  n-mblini,' 

,„„„„„„;,  ,l,ut   ^tn.hld  with  nnnutr  n,Ki.iur  i-nuU^)   1.   pn-- 

;i„.,.l    wliirh    nuv    .l-tn.v  lit-  mnvlv    l.v   gross    iii.>  lumua. 

interfcrcmr  u.tl,  n  ^piiat..,,.     It,  nu  tl.    oth.T  han.l    .unu.;!! 

fnmtional  lun,  t.^-iu    n  mauv^  tntid.  ..vi   th.  mtira    pmod 

,vl,i,l,uunl.lM,.,ut..  In.  about  tlnv.m    Imui  uv,  k.  alfr  tin- 

,„;,,tinu     til-  -.dnna  Mibsidrs,  th-  (  nn.nlidatmn  di>apiHar>, 

and  thriT  w  Mt  brhuid  -ulv  a  numlnr  nt  vnv  minute  tibrou. 

tubrnh-  in  a  .-tat.    -I   n  ti-o.^ivs-ion. 

Tl„.    IrMMii,   ,.,..lu.,,l    bv   intiax.n..n~    ini..ti.,n  m|    liunMii 

,,,,,11,    ,„;,v    br    lint    nitiivlv    (onlUlrd    tn    thr    luil^-.       Solllr    -t 

,1„.  ,,,,,,1,  ,„tnHburd  prnbablv  pa>s  at  ..1.-  tliiou<;h  th- 
,,„l,nn„,nv  ,apillaiu'>  and  o.ni-  t,,  iv^l  m  ntlirr  .ML^aiis,  and 
It  i.  p,,>MbK.  that  .-cniidaiv  tn.  1  niav  to  a  Mi^ht  fXtcnt  be 
dcvelopud  troin  tlm^-  iu  the  lun,^-. 

The  disrasc  i-  charai  trfistkallv  iion-t'toi^rcssirc.  Hut  wlnlc 
tin-  1.  itv  pndnnuuaiit  t.  atuiv  and  rammt  U-  ton  strongly 
emphasised,  the  truth  m  the  statement  i-  .mt  abM.hite.  In 
exceptional    eases    death    ha^    oeeiirivd    a^    latr    a>    the    .^jtli 

day  •     and,   as  we  shall  see,  htth'    tubercles  are   liable    to  pelMst, 

if  n.')t   tn  progress,  in  remote  situations,  ^ucli  as  m   the  eve, 
,,r  the  carpal  and  tarsal  joints,  tnr  a  niu.  h  Imii^rr  p-rmd. 

•11,.  .a,,  ui  ll.c  (  ..11  -N-  137'.  «1'"  1'  -I'^-'l  .^7  ''•'>-  ^'f"'--  ^'-■"■'^'""  ''"  '"'"" 
venous  injection  of  t«lx.rcle  l«c>lh  c.  lunnan  type  n,ay  tx.  «,von  ..an  extreme 
example  of  the  seventy  of  the  disease  uln.  h  may  be  proc luce.l  m  tl  is  ua  . 
The  material  injected  was  not  excessive,  .ntlKT  „,  cnu.lMnod  tissue  -  tul>ercle 
l^ac.lU  for  the  v<,lume  of  the  emulsion  uas  only  i.^cc  and  tl,e  Ixuilh  .t 
contained  were  estimated  at  20  million;  it  probably  ..ulu.l.a  l.w  U  any 
adventitious  bactena.  for  it  consisted  of  the  e.nuU.tied  tuberculous  horacu 
;  and  of  another  experimental  cal,  1  ha  Uu  bacilli  had  no  .--re  than  l>e 
usual  virulence  of  the  hunmn  type  is  clearly  sho.n  by  the  fact  that  two  othe 
"ah  es  «  hich  were  subcutaneously  mjected  with  the  san.e  emu  s,on,  and  received 

loses  fne  tin.es as  large  as  that  given  to  No.  457  developed  only  m.mmal  or  loca 
les.ons  while  some  rabbits  also  injected  with  thesan-,e  material  tailed  to  be.  <„  ,c 
severely  infected      One  can  therefore  only  attribute  the  exceptional  severuv 

of  tlie  result  m  <  .df  437  to  unusual  susceplibdity  on  the  part  of  the  .ndn>du„l. 
'   K.C.r.  Inl.  Kip.  .\pp.  vol.  11,  -ce  t.djlc  ii.  p.  .431   .\- 
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Ihe  disease  ,|,..vd„po<l  sl„«ly      At  ll,,-  .-n.!  ol  ti.e  necn-l  wr,.k  the  ..nm,  ,1 

was  not  so  «^  I  a,  UM.al,    •  the  ...r  „,  safsfac.nn  ..n,l  cont..n.„K.nt  w  „ c    "" 

cry  nofceabk.  atxuu   ,h.>  calf   ha.l   -hsapi^arc-.l.'  an.l   later  on  re      L.on 

l.eca„  c  accelerate.,  an.,  the  an.n.al  «rew  tl„„  an.l,  Kra.luallv  U..",  ,n    TZ 

.he.1.  as  we  have  .a,.l  alrea.ly.  57  .lays  after  inoculation 

The  lungs  were  found  to  U-  m  the  p„em„.,nic  c.ml.t.on  <les,  r,t  ,,1  al„.e 
•arRe  p.>rt.ons  were  .,f  a  .lark  p,„,,| ,,„„   ,K.p,H.re.l  th,.klv   u„h  „„n,.tV 

S  m,rso  "the     ''"";","•    '."  '^""•^-^'•"■"••'  •"""  -""«'  frou.  the  cut  s,    f 
Simple,  of  the  conM.lulate.l  reRi.-ns  were  found  to  sink  ,n  water.    The  th..r  icic 

mue  di";::;'"'"'"*'''-'  '"'"•^'' ""'  ""^■-••■"'^  ""•  ^■'^"""-" "-  --  ->■ 

Another  exceptional  instance  of  severe  inlection  ,„  ul„.  U  the  .i.M-ase  wis 
Kenerahzed  after  intravenous  inoculatu.n  of  tubercle  !..„  ,11,  ,„  human  tv.H- r,  av 
ben,enn..ned.  Calf,v..was,nject.M.n.raveno,,slvu,,l,.,,cc,.,,a„e,,,  .,^", 
tie  tuberculous  thoracic  Rland  ,„  another  call,  .  „„,a,ninK  .,.  -uilh,  n  , 

he  calf  remained   m  koo.I   general  condition,   hut   a.te,     ,,„„., "p, 
became  a,:celerated      The  animal  was  killed  r-.L.vs  after  ■„,..,  „„„      1,   .   i    , 
as  was  t..  be.  expected,  were  f„un,l  to  have  su.tere.l  ,„„re  leverely  th   n      hJ; 
organs,      hverywhere  thes-  were  thickly  pep,..red  with  miliary 'tutrclo 

■la  ed.      1  he  thoracic  .1,,„.|,  .,,,  ,n,,.,,,a  ,„„,  „,,.  ^.,^^^^^  ,,,  " 

■  ntirely  caseous.  -om.isi 

Hut   the   di.sease    u.,,    nut    l,i,i,i..,|    .,,    .i,,.    ,|,,,r,v       ri       1 

mimeroi,     h„l,.  „.„..,„.,..„.„,.,„:,  ; tJ7:'aJ!::r--TZi 

.hot    ami  ,„,„„,    ,0  ,.r   ,„  u.re  ,  „„„„.,,  „n  „.,.  .„,„e  o,  each  ki.lnev.      .^  I   n  • 
•■1   •  ■;;  ';;i"'"  -  «l">"^  n,   .ano,,.,  par,.  ,„   .he   ,„„ly  ,„ntaine,l  tui.ercl':    • 

1  he  tubercle,  were  „„t  .,  .Men.n  ely  .  a.eoiis.  ,as  are  tho.e  -a^en  in  ,■,,„  ,llv 
lv'nn-'Tr,n  ,"       !""  ""' ■"■  '^"""'  ''"'  '-'"P-l—entressurnu'in,  1,, 

laa   tha     t,u,  .,,Kcs  ,.ml  a  ^oat  injecte.l   with   .m   en,„lM..„   „,   ,,„.   ,|,„ruic 
ulands  ol  (  all    ,..!   .le\  eloped  onlv  imni„,al  le.ions-^ 

U.-lK-r  and   i.t.e.  at  the  (;esundheitsamt  al.o  ha,l  .oinc  rs^rru-n..   .1,,,  I, 
...k.-,  ,t  necessary  t,.  cpialUy  to  some  slight  extent  the  .t.Uen.en,  ,l„„  tubercle 

bad  1.  of  the  huiuan  type  never  pr.,duce  progressive  tuberculoMs  „,  tl s 

bre..  calves  which  h.ul  been  gu  c,  an  intravenous  mjec,,.,,,  ,,  t„be,;  Ic 
iMclh  .d  the  hun,,,n  tvpe'  l„i-  ,!„•  p„,,„«e  of  immunization  b,-,, ,,.,.■  bl,.„i 
.-.urn  afteru  rd.  1  u„  „,  the...  c.u.u.  ,n,o  the  posse..,,,,,  ,,f  „„,  ,  ,,,un,lhe,ts- 
..:nt  ,.r  mvoliKat,,  „i.  ,  ,ne  „,  th,.„  „  ,..  P,  ..,.  kill,  ,1  ,.„  vears  an,  1,  le 
...onths  after  the  iiioculatio,,,  „..,„„.,  the  cornea  was  a  vel.ow "al  "iLo  , 
..  "l,,!,.  as  large  as  a  pea  ;  and  an  c.ulsion  of  this  injecte.i  in,,,  Ruin..a-p,„s 
.aii.,ed  tuberculosis.  Irom  ,1,..  nodule  itself  a  culture  w,.s  ra.scl  bv  We  , -T 
wuch  iKUl  the  charac,,..-.  ,„  „„wth  of  the  human  type  and  possessed  J; 
:-bb,ts  an,l  calves  the  l,uvvn-ukn,e„l  that  tvpe. 

'    A',(  , /",   /;,.'.  A'c/,.  App.  viil.  II.  p.  3,1. 

-   //■'./.  p.   173.      See  also  Table  ,s.  p.  i^,  A,  ,,n,l  ,,  phot-.-rapl,  ,,|  the  calf's 
.11,,^  at   the  end  of  the  second  part  of  the  volume. 

»  Tub.  Arbiil   a.  d.  Ka^sn/.  Gesundheilsamle.  Heft  10    .,    ,,^  , 

*  Namely  of  '■  Tauruman  •'  the  virus  ,n,r,,du.,.,l  bv  K,'„  h  an.l  Schutz  for 
the  purpose  ,;!  imimu,ization  ,^,,uiz  lur 
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1  1h'  other  animal,  known  as  Cow  1»,  (levrlo|)C(l  a  HWi'lIinK  ol  Ixjth  c.irpul  joint» 
•shortly  uftiT  an  injection  of  tiiU'rcuhn  Kivcn  two  ycar.>>unil  five  months  aitcr  the 
original  inlraM'nouHinjii  tionol  liuiiian  tubercle  bacilli.  It  wa.s  killed  six  weeks 
later.  In  one  eye  was  fouml  a  |>ea-Hi/e(l  yellow  nodule.  \ery  .similar  to  that 
|.reM'iit  in  the  former  animal  and  eonl.iimiif;  m.inv  tiilK-nle  ImciIIi. 

Three  ({Uinea-piKs  injected  with  the  nodule  Irom  tin-  e\e  iH'iame  tuln-r- 
culau!<.  as  also  did  one  of  the  three  injected  with  lluid  from  a  carpal  joint. 

Cultures  obtained,  Uith  from  the  eye  and  from  one  of  the  joints,  grew  like 
bacilli  of  the  hiiinan  tyj)e.  That  from  the  ye  was  tested  on  r.iblat.s  and  a  call, 
the  other  on  rabbits  only  ;  none  ol  the  animals  dcvelo|>ed  progressive  tulx-r- 
culosis. 

Anoth'T  call  also  h.id  received  an  iiitiMvenous  injection  of  tubercle  bacilli 
of  the  human  type'  on  two  decisions  fur  the  purjxise  of  immuni/ation.  The 
first  vaccine  had  proved  virulent  f<;r  guinci-pigs,  the  second  avi.ulent.  The 
first  injection  only,  therefore,  concerns  us  at  the  present  moment.  An 
injection  of  tuU-rculin  given  a  year  and  eight  montlis  after  this  injection 
ol  living  bacilli  was  followed  by  a  swelling  of  one  of  the  carpal  joints,  live 
months  later  the  animal  was  killed.  I  hi'  inllammation  in  the  joint  had  in 
the  meantime  subsided,  but  the  joint  conttined  15  c.c.  of  clear  fluid  and  the 
synovial  mend)rane  was  somewhat  swollen.  ('■uinea|)igs  injected  with  the 
fluid  remained  well,  but  of  eight  injei  ted  with  the  synovial  nieiid)r.ine  two 
develojted  tuberculosis.  A  culture  r.iised  from  one  of  these  guinea-pigs  was 
of  the  human  lyi)e  and  did  not  in  any  way  dilter  from  that  o<  the  original 
"  bovo  vaccin  "  culture.  Injected  into  a  rabbit  it  i>roduccd  oiiiy  an  iibsccss  at 
the  scat  of  inoculation,  and  a  calf  which  received  an  intiavenous  iniection  of 
culture  fronx  the  joint  was  found  when  killed  to  be  free  from   tidxnulosis. 

Other  instances  of  swellings  of  joints  .ifter  injection  of  tuberculin  into 
citttle  uliiili  hid  some  time  previously  been  intravenously  injected  with 
tubercle  lucilli  of  human  tyf>e  are  mentioned  by  these  authors.  From  one 
of  these  animals  tubercle  bacilli  of  human  tyjic  were  obtained  from  the  swollen 
joint  85   months  after  the  injertinn  of  the  bacilli 

Tilt'  (HTasidiial  ncnirrcnci'  of  j-niall  <li-tal  Irsions,  such  as 
tlm^r  wliiili  iia\c  )ii-t  brill  (1(S(  rihctl,  in  ih,'  (alt  .iltir  iiitra- 
\(,nijii>  injritinn  nt  Miiall  dox's  (d  tiibcn  Ic  hac  illi  i>l  tin-  liunian 
type  (loo  not  iiitirtirc  in  aiiv  way  with  tlu'  \aluc  ni  the  intra- 
vi'iiou-,  nirthotl  a^  a  im  an.-;  of  (Ictcrininin.L;  the  t\-|)c  of  niainina- 
lian  tulHulr  liacUli.  'I'lic  .k  iitrl\-  f.ital  di-casc  wliiili,  a>  we 
have  src  n,  sonKtiiiio  o(  u:r-  i^  of  iiioir  j)ractical  importance 
ill  thi^  '  oiiii,  .  tioii,  hut  to  a\diil  ililtuiilty  whicii  nii,i,'lit  be  (  auscd 
in  this  wa\'  it  i>  only  necessary  to  niiplov  suitable  doxs. 


'   Nanuly    of    "  Movo-vaccm.'      tlie    \irus   iiitrudiueii    by   JJehnng   for   the 
purpose  of  iiuiiaini/.ition. 
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]'      I  he  htfliicmc  of  "Dose"  in  Expcrimcittitl  Infections 
with  Bovine  Tiibenie  Bacilli  ,,i  the  Calf. 

It  has  already  bfcii  s.n.l  tli  it  tlic  -.  ;.  iit\-  ..i  ilic  disease 
inndiitcd  in  (Ik'  ox  l>y  iiKiciil.itiiiK  tiiluTclf  bai  illi  nt  tli.  hdvine 
t\pc  is  lar^ily  de'ttriniiud  by  tlu-  ciiiantity  injcctid.  It  may 
be  stated  generally  (i)  that  large  doses  injected  subciitancmsly 
into  the  Jersey  calf  produce  a  very  acute  form  of  general  miliary 
litbercnlosis  which,  uith  few  exceptions,  proves  rapidly  fatal, 
in  a  few  -weeks,  or  at  most  months  :  (2)  that  smaller  d<,scs  produce 
variable  results,  and  (3)  very  small  doses  only  niinioial  or  local 
lesions.  Th.  roult  is.  of  coiir-.c,  iiillu-ii.  .d  aNo  Uv  tli.  xjimM.' 
powiTs  m|  i.-i^taiM'r  (if  dilliK  lit  nidividu.d  .niiinal-.  It  is 
wi'itli  w  liilr  r.saniiiun:;  tli''-.-  I.u  ti'i  -  more  t  lox  l\ . 

((*)  .Is  shown  by  injections  of  tissue  emulsion.  A  h  w 
instaiiro  taken  from  tin-  records  of  the  Tubnciilosis  Comnii^- 
sion  will  -iilli,  ,■  to  sli..\v  that  tlic  (luantity  <.f  h.iriili  inj.  rtcd  is  of 
gn  ai  iinpoi  taiK  r.  Iln,  ,■  (aiws  cat  ii  icci  i\,  <!  on  on,  o.  cation 
a  siibeutan((ju.-  injc  ction  of  a  ti>Mic  ('iiiiilsiou  rontaming 
tiihcrcic  iKKilli  of  l)o\-inr  txpe,  i'iir  IiiIhivIo  ha.  illi  in  tlie 
'  iiiiilHoii  u,  ir  ,  ountrd,  and  tli.-  -piantiti'  -  of  riniiNioii  inic.  trd 
"""  ''I'll  "I  the  (al\i^  w.T.  estimated  to  rontaiii  soo  indiion, 
.;i  nullioii,  and  It  thousand  haulli,  K-pirtis  el\-.  Thr  first 
call,  whi.h  nr.i\rd  500  niillion,  u,l>  killed  when  d\in,L;  fif 
acute  t^enir.il  tiiheienioMs  .^4  (la\-.  aft.  r  the  injection.  The 
second  calf,  whii  h  reci'i\-ed  ;.l  million,  was  killed  wIumi  wrv  ill 
6.]  days  attei  inj.  .  tion.  and  w.is  found  to  ha\-c  -,e\-ere  ,i;eneral 
tuberculosis;  while  the  third  lall.  whn  h  had  reeei\ed  the 
smallest  dose,  remained  in  iioi>d  condition.  ,ind  uiieii  killed  70 
(lavs  after  injection  was  appan  ntly  .[nite  well,  ami  was  found 
to  \ui\r  no  m^ie  than  a  small  c.iKareons  lesion  at  the  >eat  of 
inoculation,  and  a  \  er\-  few  little  tnlier^  nlons  foci  of  a  retro- 
gressive charac  ter  clsewhcn  1. 

Several  other  examples  (;f  thi>  kind  mi,i;ht  he  ,i;i\-en. 

{f>)     As  shnuii  hy  nijccluoi  of  ciil/urc.     A  well-grown  heifer 

'  Calves  315,   iji,  3^5.     R.c.T.  Int.  Ittp.  1907,  vol.  11.  p.  ^70  a. 
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and  a  call  (•a(  Ii  rt'C(.*i\-cd  a  sulMutancoi. ;  injection  of  30 
iniliiL:rannn('s  of  tiil-)<-nli'  harilli  of  l>o\-inf  type  from  \onng 
scrniu  cnltniK,  and  anotiur  >inniar  luiftr  and  calf  each 
r(rci\<'d  tlic  nnicli  -mailer  do-c  of  i.Soo.ooi,  bacilli  from  the 
same  cnuiNion  o|  l)a<illi'.  The  two  t;r-t-mentioni'd  animal- 
developed  acute  miliarx'  tiiln  rcu]o>is  which  was  rajiidh-  ap- 
jM-oachint,'  a  fatal  termination  when  tin  \-  were  killed,  34  and 
,54  da\-s  re>pecti\el\'  after  the  iniiction.s.  The  other  twi  ■ 
animals,  which  recei\-cd  the  small  do.-es,  remained  well,  and 
when  killed,  after  40'  ;'nd  200  da\s  respectivel\-.  were  fonnd 
to  ha\-e  d(  \el(jped  onh'  small  cdcareons  nodnlcs  at  the  seat- 
uf  infection  and  a  few  minute  calcareous  foci  I'lsewliere-. 

These  e.\am})les  will  suffice  to  show  that  siiiall  dosi-s  do  nd 
pnidmc  scn'dHs  Icsii'ns  I'li  culrcs  iiiui  licifcrs.  even  hJieii  stieh 
viruses  iire  used  us  pindiie  ',  /;;  /(n\!^e  duses,  pnii^i-essiee  and  yapidlv 
fatal  tuheveulosis. 

l he  JiJJeet  cf  /«;Vc//';;;'  LtiiL^e  mid  Mediinn  (Jitiuililies  of 
Bovine  'I'liheie/e  iUu  illi  into  the  Calf  eonipared.  In  (  hajiter  wii, 
opposite  pat(e  ,;')4,  will  he  found  a  dia.yram  in  which  i-  represent' d 
in  a  t^raiihic  manner  the  sev,.rit\-  of  the  di-ea-e  whieh  nsulted,  in 
each  of  i4()  ca!--es,  from  the  subcutaneous  inie(  tion  of  tubercle 
bacilli  of  bo\-ine  type,  in  dosis  of  50  and  ic  inillii^rammes. 
Ihis  table  contains  most  of  the  subcutaueoti-:.  injections  of 
culture  of  bacilli  of  thi>  ivpo  made  in  the  expirimental  stations 
of  the  Koval  ("onnni--ion,  only  -uch  being  omitted  as  were  made 
with  -train-  deri\ed  fiom  i_ase>  of  lu])us,  or  with  others  which 
were  con-idered  atyjiicah'.     Tlie  bacilli  beloimed  to  47  different 

'  A.  [^istuiMjd  rstniiatcil  tluit  30  inilliijraninios  of  tuberc  lo  liarilli  (nr  {•> 
be  more  precise  50  cubic  imlUn.otrcs,  lor  the  doses  were  estmi.itcd  \olu- 
inetrically),  contained   225,000  million  tubercle  bacilli. 

-  Heifer-  2^<i  and  25<j  and  Calves  387  and  385.  h'.C.T.  I'.il.  h'ip.  I11O-, 
\<>\.  u,  p.  203.  A  goat  also  received  the  smaller  dose  ,it  tlic  sanu-  time  and 
de\elcjpcd  only  lesions  of  moderate  severity. 

^  The  lupus  strains  are  omitt.'d  because  m.iny  of  tliem  were  distinctly 
less  \nuKiu  ili.i.i  ntlur  -trains  ol  l)ovine  tyie,  and  (omuif,'  In.m  the  surface 
of  the  lium.in  Ixidy  it  was  thought  that  tlicv  might  h.ive  been  sut)jectcd 
to  attenuating  influences  which  do  not  .ict  on  b.iciUi  more  deeply  seatcii. 
The  other  atyjiical  strains  were  few  in  number.  Most  of  tliem  were  proved 
to  be  mi.xtnres,  and  the  others  were  probably  of  the  same   kind. 
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strains,  soim  di'iiwd  i'mni  tlic  ox,  otlurs  frum  man.  and  a  few 
from  the  pi.L;  and  tlir  horst-.  In  i  liajjtcr  xvii  reason-  ari'  'f(\\vn 
tor  Concluding;  tliat.  cxccptin,;;  tlircc  from  tlic  liorsc  and  Oiic 
troni  tlic  j)i,i,'.  tlic^c  >train^  did  not  diltcr  in  virulence  from  one 
another,  or  at  least  that  thc\'  did  not  differ  sufticientlv  to  make 
.in\'  appreciable  difference  in  the  results  of  the  injections:  a 
fa(  t  winch  will  ix-  fairly  obvious  from  the  diai^ram.  Tin--  bcinj,' 
the  case,  it  is  jios-ible,  if  we  omit  these  fom  -train-  al-o,  to 
compan-  tlu'  30  millif^ranime  injection-  as  a  whole  with  the 
10  milligramme  injections. 

The  eahis  were  a])proximatelv  t.'qual  in  age  and  weight, 
and  were  all  of  the  same  breed  (jersey)  ;  tluy  were  inoculated 
in  jirecisely  the  same  manner  ;  and  as  they  were  nearl\-  all 
either  allowetl  to  (\.\v  natiu'allv  <if  the  disi'ase,  or  were  j)ractically 
moribmid  when  killed,  the  duration  of  life  dating  from  the  injec- 
tion, forms,  in  each  case,  a  reliable  and  exact  measure  of  the 
severitN  of  tlu'  distase  produced.  This  duration  !s  expressed  by 
till'  hci-lit  of  the  black  column  corresjKinding  to  each  calf. 
riiose  which  did  not  du'  of  general  tnbercidosis  within  three 
months  of  injection  were  killed  at  the  end  of  this  period,  and  were 
l(  lund  to  ha\t'  tuberculosis  of  \-arving  degrees  of  se^eritw  These 
animals  are  represented  by  black  cohmms  which  reacli  to  the 
upjier  limiting  line.  In  three  cases  where  the  calves  were  killed 
when  in  fairh'  good  condition  before  the  thrt'e  nioutiis  had 
expired,  the  black  colunms  are  continued  upward-  b\-  tlotted 
lines  to  the  ri})per  limiting  line,  to  show  that,  in  the  opinion  of 
the  obser\er,  they  would  have  lived  at  lea-t  to  the  end  of  this 
])eriod. 

With  30  milligrammes  of  bovine  bacilli  91  calves  were 
-ubcutaneouslx'  injected  (excluding  those  injected  with  the 
three  ( tpiine  and  tlu'  one  porcine  virus  as  already  mentioned), 
.uid  of  these  all  but  live  died,  or  were  killed  when  dying,  within 
the  jxriod  of  observation  (three  months).  Thus  onlv  3-5  per 
cent,  survivt'd  for  90  days. 

I  urning  now  to  the  10  milligramme  injections  we  find  47 
calves  (again  excluding  those  injected  with  the  ecjuine  and 
porcine  viruses  referred  to)  and  of  these  no  less  than  14,  or  \o 
pier   cent.,    siu\i\ed    the    period    of    observation.      Moreover, 
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those  wliicli  di'xl,  or  were  killeil  wlicn  niiirihiiiKl,  alter  doses 
of  lo  milligrainnies  li\('(l,  on  tlie  a\eri',','e,  neailv  lo  days  longer 
than  those  which  died,  or  were  killed  wher,  niorihund.  after 
doses  of  30  mi]li,i;raninies.  I.astlw  tlio>e  wliieh  ^nrx'i^eil  for 
three  months  after  lo  milli.i^ranimes  were  fonnd.  for  tiie  most 
part,  whin  ixamined,  to  ha\-<'  lesions  of  onl\- moderate  sewrity, 
while  the  few  which  reached  thi>  limit  after  30  milli,!,'rammes 
were  more  ^e\crely  alfected. 

Wo  hnd,  therefore,  that  (he  rrsiil/s  I'f  injecting  30  willi- 
gnaniiu-s  nj  hihcrclc  bacilli  uf  hovinc  lypc  fnnn  young  scrum 
cultures  sulh  ufiiuciiusiv  into  the  calf.  arc.  idi  the  iciinlc,  niuc/i 
nuire  severe  and  much  marc  consttin/lv  fatal  than  those  of 
injecting  10  )nilligra)n)ncs^. 

Coiicernin.u-  the  effect  of  dilftreiit  (lo>r^  of  tuhrrcle  bacilli 
both  human  autl  bo\-ine  when  intra\-enou>l\-  injected  into  the 
calf,  there  exists  far  le-s  informati(jn  than  i>  tiie  ca--e  with 
subcntaiKdUr-  injection.  Tlie  folhiwim;  e.xjierinu  r.i:,  ha\-e 
been  collected  Irom  tin    wiitir's  own  exoerience- : 


Taiili;  X.      Tubercle  Bacilli  of  Bovine  'Ivfe. 
Intravenous  Injec/inns  if  liin/ilsi'Ois   uf  'iuberuili  us   Tissues. 


in  e-itimated 

rMiMil.cr..f  1.1.  illi 


C  lit  ii5  I -;  thi'U->aild  1'.  11,       Du'dlll 

,,  3y  300 

,,  «o  300               ,.  Killctl  whtii  ill 

..  571  10  lllllli..Il    1'.  1;.               I  )|fi|  HI                                   J., 

M  557  4'*               ,,  Killed  uIr'U  d\iu^  I ; 

..  55.5  99               „  ,,           ,,'          tS 

,.  539  209               „  ,,            _,            i,s 

,,  529  1000              ,,  Diod  in                     i  ^t 


|o  d.iys     (  a'lieral  tidjcrculosis 
(I      . 


'  A.  S.  C.rittitli  fiiuiKJ  that  "j  ,iiul  -oi  nig.  of  l>ovini-  Ixicilli  injected 
sulMitancdUsly  into  cahc-.s  failr.l  to  imxliuu  severe  or  progressive  lesions 
(see  C.d\es   joj   and   jio.   h'.C  T.   Int.    liif^      \|ii>    \i.l    i,   p.  4..). 

-'  All  these  experiment^  are  reported  m  the  .\ppendices  ..(  the  hiter'm 
Ji\p.»t  .</  the  li.C  T.   \-<,\    11 
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lAiill-    XI.      I'ltbcrclc  Bacilli  of  II 
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Type 


InlyavciKiiis  Injcitions  of  Emithions  of  'riibctcnlnHs   Tissues. 


Heiler  25 

27 


Calf 


III, 
505 
Hl 
457 


K^killcl. 

Dnse  e.\prcs-.fil 
in  estimatt'<l 
umber  r,f  l,.„  i||i 

10  ex.* 
to  c.c* 
10  c.c* 

10  c.c* 

1 1  million  IM!. 
II 

I.) 

-20 


li  =  dii.i.l  nl  tulitrLiiliiMs. 


>'I2 

41 

-30 

.■t6i 

346 

309 

7-^" 

^03 

817 

729 
^91 

'^31 

1000            ,. 

•■^so 

2000 

Kal- 


K  u  Inn  ufll  170  (Uiys 
107 

Ml      . 


02 
102 


very 


ill 


D 


76 
49 

30 

34 

26 
31 

17 

19 


Kc-ult 
.Normal  tliroiighout 

Little    cukarcous    focus    by  the 

M'in 
.Minimal  U-.inns 

tifncrali/cd  tuberculosis,  not 
Me\ere.  probably   retrogressive 

Miliary  tub,  lung.'  Caseation  of 
thoracic  glands.  Intestines 
and  mesenteric  (glands  not 
attected.  \'iriis  passed  on  to 
Calf  =,0=1  with  minimal  results 

<'.enerai  miliary  tuberculosis 

Minimal  (injecticui  partly  peri- 
vascular) 

Tuberculous  pneumonic  consoli- 
dation 

Tuberculnus  imeiiinonic  consoli- 
dation 

ICarly  general  tubercnlosis 

I.ungs  extensively  mottled  with 
irregular  toci 

Tubercle  bacilli  in  all  (.rgans  and 
lymph  glands 

Lungs  consolidated 


Calf    o.-ij         10  mg. 
•■       749         40    ., 

.,         607  QO      ,, 


.551       100    ,, 


liitiaviitous  Iiiicclioiis  of  ('iillmc. 


K  in  fair  cnnduion.  04  ^lav^ 
,,  ver\-  ill 


in  fair 


con( 


lit 


ion 


-:4 


4S 


D  in  21 


Miiiliratr  nuiiibor  of  small  tu- 
bercles in  lungs 

Lungs  extensively  consolidated. 
Xo  visible  tubercles.  Casea- 
tion of  thoracic  glands 

Lungs  indurated,  no  tubercles  in 
them  \  isible  to  naked  eye.  A 
good  many  small  tubercles  in 
the  kidneys.  Caseous  mass 
outside  wall  of  vein  at  seat  of 
inoculation.  Injection  prob- 
al)ly  partly  ])eri\ascular 

Lungs  cnnsolidatcd.  'Ihoracic 
glands  enl.irged.  in  early  stages 
of  caseation. 


i<)  c.c.  of  ciiuilsiou.  T.B.  not  estimated. 
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From  'liAAv  X  it  will  he  scon  that  l)(i\iiir  tuiHicli 
bacilli  injcctfd  intra\(ii(m>l\-  have  al\va\s  prodiuid  a  hital 
tuberculosis.  Hut  no  r\-i(lrncc  exists  as  to  the  lower  limit  of 
till'  tatal  dosi'  III  h;u  illi  eontaiu'd  in  tissue  cnuilsioiis,  and  no 
e\'idin<i-  at  all  concirnin.ij;  pmv  cultup's  administned  in  thi- 
wa\-. 

With  thi  human  txjje  ol  bacillus  tlir  sin,dl( -t  niunb' f  o( 
bacilli  cnutained  in  a  tissiu'  eumlsiou  which  inoxid  lata!  wa- 
20  millions.  Lar,L;rr  tloso  ))rodiiced  se\ere  re^nits,  and  closes  ot 
346  millions  or  over  always  produced  a  fatal  result,  or  one  wliich 
was  thriateninu  to  ]iro\e  fatal  whm  the  animal  was  killed. 

Pure  lultuiis  ol  tubercle  bacilli  of  the  human  tvpe  have, 
in  the  writer's  e\i.rrienc-e,  produced  a  fatal  result  when  injected 
intravriiously  into  the  calf  in  doses  of  46  inilli,ii;rammes  and  over, 
and  a  dose  of  10  milh;-;rammes  has  failed  to  cause  anvthing 
more  than  a  mcxierate  nnmlu'r  of  small  tubercles  in  tin  lungs. 
A.  S.  (iril'tith  lias,  however,  recorded  an  injection  of  five  milli- 
grammes which  caused  a  fatal  tuberculosis*. 

This  experience  shows  that  it  would  not  be  safe  to  use  so 
large  a  dose  as  five  milligranuues  for  intravenous  injection  it 
the  object  was  to  determine  whether  the  l)a(  illi  brlonged  to 
the  human  or  to  the  l)o\ine  type. 

Probably  a  dose  of  one  millii^r.uume  woukl  al\\a\'s  l)e  safe 
when  the  f:)acilli  were  of  the  human  t\pe  and  could  be  rt^lied 
u])on  to  prochici'  stAcrr  and  I'atal  tuberculosis  if  they  were  of 
the  IxAiui'  typt'.     But  this  cannot  be  statid  with  certaintv. 


C.     'I'lii    Iiijliiciicc  "/  Diffcii-ihcs  of  Snsccptibili/v   In   Calves 
iiijcdcd   uit/t  JSoviiic   Tuhcyclc  Hiuilli. 

We  lia\'e  now  to  inquire  how  far  individual  differences  of 

susceptibility  among  the  animals  used  for  test  purposes  influence 

the  results  and  confuse  the  issue,  and  whether  the  part  plaved 

bv  such  ditferenci'!,  is  greater  with  some  doses  than  with  others. 

'  Cdlf  ly^.s  iiuiculated  intravcnousiy  wuli  1  iilliirr  lioin  \  iiii-i  II  loj.  The 
dose  was  5  niilligriimnns,  and  the  ail  died  m  z-)  days  of  acute  tid)ei\idosis. 
.\iiother  laH  inoeulaled  subcutaiieously  with  30  iiulhgraiiinies  ol  the  same 
suspensKiii  of  baciUi  developed  sliKht  retrof;ressive  tuberculosis  only.  Tlie 
strain  of  bacilli  had  been  cultuated  direitly  from  huiii.iii  lun,«  I< .C .T .  l-inal 
Report,  App.  vol.  1,  pp.  ji,  470,  ^-^i. 
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It  caniiiit  !if  (l(inl)tt(l  liv  aii\'  mu-  win,  lias  wurki'd  iiiiK  li  at 
("XlH'rimriital  tiilx  rciili^i^  that  differences  of  in(ii\"i(.iual  sus- 
cei)tibilit\-  )>Ia\'  a  \<vv  (■(in>i(li  r.ihlc  jiart  in  (letermiiiin.L;  the 
sc\rii(\-  (i|  rl'.e  rc-iilt  iif  in)e(  tidii,  hotli  in  the  call  and  rabbit, 
and,  d(iiibtli->,  in  otlnr  .minia!^  alsn.  One.  therefore,  cainiot 
ineasnre  at  all  e.xai  tl\'  thi'  \irnlcnee  df  a  !.;i\en  \irus,  or  make 
a  close  toniparison  of  the  rehiti\'e  \irnlencc  of  two  or  more 
\  irn>es,  withont  u^in,i^  a  eonsi,liTai)lr  nnnibir  of  animals  for 
the  in\e>tii,'ation  of  i-ach  \iiii-,  in  onhr  that  dilfirtnic-  ef 
susceptibility  anioni.',  the  .uiunaK  n>ed  nia\'  ■  :.  threat  e.xteat 
neutralize  one  another. 

Let  us  turn  a.i;ain  to  the  di.iu'ram  o]i)i(..-it,  p.  ](,^  fnr  an 
illustration  of  this  point,  and  Irt  us  take  the  viruses  H  \w 
and  H  i.\.  With  each  ui  these  boxine  \iruses  two  cahcs 
were  injected  subcntaneously  with  u)  millii^raninies  of  bacilli. 
Both  cahrs  injected  with  B  \.\iv  lived  tor  c)o  days,  and  when 
killed  at  the  end  of  that  period  had  moderatt'lv  sevens  le-ions 
of  a  chronic  type.  On  the  other  hand,  both  calves  injected  with 
B  i.\  died  of  very  acute  severe  miliary  tuberculosis  in  jj  and 
J4  days  respecti\i  ly  after  inoculation.  Should  we  be  justified 
in  concluding  from  this  evidence  that  B  i.\  was  more  virulent 
for  the  o.\  species  than  B  x\i\?  Not  at  all.  l''or  we  may 
see  results  which  differ  <juite  as  mudi  as  these  produced  in  two 
calves  by  one  and  the'  same  virus.  Thus  for  example  in  the 
case  of  B  \'.  With  the  same  do-r  of  the  ~ame  preparation  of 
bacilli  and  on  the  same  day  two  caKe-,  of  the  same  age  and 
then  of  as  nearly  as  possible  the  same  wt  .;lit.  each  receiwd  a 
subcutaneous  injection.  One  (jf  them  No.  ,552,  died  40  days 
later  of  acute  general  t\iberculosis,  while  the  other,  No.  ',34, 
remained  in  "  moderately  good  health  "  for  three  months,  and 
when  killed  at  the  end  of  that  period  was  found  to  lun'e 
lesions,  generalized  indi'ed,  but  of  a  much  less  severe  and  more 
ehronic  type  than  those  in  its  companion. 

One  cannot  doubt  that  this  dil'feri'nce  in  the  result  was  due 
>  ntirely  to  a  difference  in  the  powers  of  resistance  possessed 
by  the  two  cahes,  and  one  must  conclude  that  if  two  cal\-es 
possessing  a  resistance  of  the  samj  degree  a-  that  of  Calf  352  had 
liy  accident  come  together  for  the  test  of  \irus  B  i.x,  and  two 
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others  of  the  same  powers  of  resistaiuc  as  tliii>c  of  Calf  ,)34  liad 
chanced  to  conH'  tofjctlicr  for  the  test  of  11  \\i\,  thr  result 
would  lia\c  hccii  ]ii^t  as  it  actually  liapin ncd,  ,  \,n  'hough  the 
viruses  in  (|ui>tii>n  pn>s(>M(l  |)reciscly  r(|iiai  \irulence. 

Again,  take  tiie  case  of  \inis  H  lo  B.S.  Om^  f.f  tin'  two 
calves  iujr(  ted  with  30  milli,i,TaniiU(s  of  haeilli  from  this  :-,train 
was  kill,  d  wlim  dyinu'  "i  aiutc  tuijnrulosis  34  davs  afttr  the 
inoculation,  bul  the  ..tlicr,  No.  bf);,  lived  for  thn-  niontlw, 
and  wlu-n  killed  \\a^  found  t<i  have  drxckipcd  tuhcn  ul(lsl^  of 
a  moderate  de,!:,'ree  of  severit\-  and  chronic  t\|)e.  Is  thi>  \irus 
t'l  lii'rei^arded,  therrfniv.  a-  n|  Imw.  r  \  indnu  e  than  iitliri>  wliirh 

like    II  jSC.L.   and    man\-  otli(i-    killed    tw ■    ukuv    ealves 

with  aeut(  tul)er(  ulc-i- ?  Appareiith'  not;  lor  we  fmd  th;it 
rahhit-^  injeited  with  the  -anie  -n>])eii-icin  nf  haeilli  a>  that  in- 
jected into  (alt  (A)-  dud  ol  tiiheo  ulw-j,  (,[  the  txpe  (emnidiilv 
proilui.'d  by  box'ine  bauHi.  and  two  other  cahe-  inoeulated, 
lull-  alterwards,  ea(  li  with  lo  niilli,i;ramme-  of  the  .ame  ^trai^ 
were  l)ot!i  dvin-  (if  acute  tui). n  tilo-,!^  ;4  da\-- alter  iiio,  ulatidii  - 
a  somewhat  exceptioiiallv  >e\-ere  re.-ult  \>>v  do-e-  i,f  tin--  >i/a\ 
as  the  diai^ram  clearh-  ^h(JW■<. 

The  truth  i-  that  >ueli  irregularities  in  the  re-ult-  of  injection 
as  We  ha\e  be(  11  c( )n>iderinL;  are  plaiuK  (  apable  of  beiiiLj  ac- 
counted lor  can  indeed,  in  some  (a>e-^,  omI\'  be  accounted 
for — by  differences  in  the  Mi>c(^ptil>ilitv  of  the  eahcs  used  for 
injection.  .\nd  from  tln>  wv  learn  the  imiiortaiit  le^-on  that 
we  inn-t  be  on  our  .-iiard  atiainst  iiiferrin,t,'  diflereiices  of  \  ini- 
leu(  (  anion-  dilfereiit  -train-  ol  tnbenle  i)acilli  unless  a  suf- 
heieut  number  of  Control  .niimals  are  inoculated  to  guard  against 
error-  whi(  h  might  arise  from  the  u-e  of  an  animal  or  animal- 
with  abnormal  powers  of  re.-i-t.iiK  .■. 

U'heii  this  condition  is  fultilkd  -lu  h  an  inten  nee  ma\-  fairly 
be  drawn,  as  for  example  in  the  cases  ol  the  \-iruse-  P  \[v, 
E  11,  and  1-;  w.  In  each  of  thoe  lases  four  calves,  each 
injected  with  30  milligramme,  all  concur  in  afhrming  the  (oni- 
parati\il\  low  \-irulence  of  tin  \ini-  :  while  in  the  lase  of  two 
of  tluin,  E  11  and  E  i\-,  this  is  again  couiirnietl  by  two  calves 
injected  with  10  milligrammes,  not  to  mention  numerous  experi- 
ments made  on  rabbits.    In  the  case  of  E  111,  on  the  other  hand, 
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tli.  mil  11  IK  I-  iMliiuhtliil.  ( )ni'  i-.  t>  injit.  (1  t'l  inti  r  I'mm  the  two 
laKis  iiijtctid  with  3*^  iiiillii^r.nnm'  -  tli.it  the  \inili'iui'  of  tliis 
strain  was  sli,!^litl\'  Ii  >s  than  that  lij  th.  ^taiuhird  ho\iiir  typr, 
l)iit  tliiu  Mil  h  n-iilt-  mi-lit  ha\i-  hnii  cljtaincd  with  a  t\pual 
h()\iiie  sti'iiiii.  liad  twi  (.il\(  --.  with  a  loi^^ting  povsL-r  >iinilar  to 
tliat  of  Xo.  .jiS  (B  xxvi),  liiaiucd  to  lia\r  hc.-n  used. 

()iir  i>oiiit  that  coines  (Jiit  very  elrari\-  Inmi  the  diagram  is 
tliat.  on  the  whole,  tip-  so-iiiiliii;raiiiiiu-  injii  tioiis  gave  nuu  ii 
more  eon-taiit  leMih-  than  the  io-miih,^rainme  injections; 
and  tiii>  i-  n^t  to  h.  woiidiKd  at.  i.ar/^i'  ti(J^e>  may  be  ex- 
pected til  linak  diiwii  the  re>i>tanei-  o|  ,dl  Imt  tJii-  mo-t  hif^ldy 
resistant  iiKU\ithial>,  and  to  ol)Mni"e  >inallir  dilltTences  of 
re>isting  powi  r  ;  wiiili  with  niodrratf  do-f-  where  tlie  balance 
is  iiKjre  even,  -mailer  diiitreiue-  m  the  powers  of  resistance 
will  he  likel\-  to  turn  the  scale  in  one  directii)n  or  the  other. 

l'"roin  thi>  aiialy:^i.>  oi  the  exptrnneiits  referred  to  the  fol- 
lowing conchisions  may  l)e  drawn  ; 

I.  'I'iiat  eon^idt  rable  dii'fereiices  of  j)(;wer  of  resisting 
iiite'  tioii   with  tnbercle  bacilli  exist  among  calves. 

II.  Ihat  such  diffeieiR\>  pla\-  a  more  important  part 
whin  do-e>  of  moderate  size  (to  mg.j  are  injec'ed  than  when 
larger  doses  (30  nig.)  are  iis<'d.  Witli  tin-  latter  dose  only 
\ery  few  individuals  (of  the  Jersey  breed  at  least)  are  able  t(.i 
make  sufficient  resistance  to  enable  them  to  survive  for  three 
months. 

III.  That,  consequently,  for  the  practical  purpose  of 
determining  the  type  of  mammalian  tubercle  bacilli  by  injection 
into  the  calf,  a  d<jse  of  50  milligrammes  is  to  bt-  preferred  to 
any  smaller  close,  and  perhaps  even  a  larger  one  might  be 
better  if  breeds  other  than  the  Jersey  are  employed^ 


'  Seeing  tliat  enormous  quantities  of  tubercle  bacilli  of  human  type  can 
I>c  injected  into  the  cilf  without  prnilucinc;  se\('re  or  progressive  tuberculosis, 
the  test  dose  might  witli  aclwinta^f  be  prcati  r  than  50  nig.  were  it  not  that 
it  h  inconvenient  to  have  to  pro\iiie  so  many  cultures  as  would  be  required. 

riic  investigators  in  the  (Icstindheitsamt  also  noted  consideraltle  variations 
in  susceptibility  to  tuberculosis  among  the  calves  employed  by  them,  and 
they  point  out  that  too  much  import.ince  must  not  be  attached  to  the  result 
of  injecting  a  single  calf  unless  this  is  in  complete  agreement  with  the  result 
of  inoculating  rabbits  and  with  the  cultural  characters  of  the  virus.     In  the 
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Expcrifnc'f  of  f\i)(iiiiu  ntal  iiiUttinii  in  the  ^n.it  i^  inuch 
less  c.\trn>i\-f  than  that  in  tlir  calf,  !>ut  >m  t,i<  a-  it  ,i;()(>  it 
shows  th.it  thr  hirnur  n  a(  t>  In  tln'  two  typr^  i>f  in.imnuiHaii 
tuli<rrlc  haciUi  \iiy  like  tiio  latter  ;  and  thtic  is  no  reason  to 
think  that  it  i-~  in  aii\  \\a\'  inferior  as  a  ini  ans  of  (lifftrcntiation. 
Tilt.'  more  MiiiforinK-  fatal  reMilts  of  3()-miilif;ianinu'  injtn  tion>  ot 
boviiu  Im'  ilh  into  thi>  ^niaiiir  aiiiniai  i>  a  di-~tnut  atl\antai,'c'  ; 
and,  on  the  other  iiaiul,  there  i>  no  rea-^on  to  tiiink  that  it  is 
am-  le»  uniforniK'  re-i>taiit  to  infection  witli  the  hiinian  tvpe 
of  i)aciliu^  tiian  tlie  (  aif  it>elf.  lt>  le>-er  cost,  and  sujierior 
power  of  reacting  to  tnbirculin  when  tuberculous',  the  rarity 
witii  which  it  suffers  from  sj:)ontaneou>  tuberculosis,  toi^'ethcr 

c\i--nt  cl  .my  iiiicNpi-Ltfil  icMiit  lK■ln^  olit.unccl.  Ilii\  s.i\-,  the-  i-\|)(riiiu-nl 
shiiulil   111-   n-pcited  on  .uiulhfr  c.ili. 

AntN.unplc  of  a  calf  which  posscsscil  great  susccptihility  i-^  given  by  Kosscl 
and  Weber  (Tub.  ArlicU.  il<  .  Heft  3,  ]ip.  12  anil  74).  The  animal  (C.ilf  18) 
was  about  4  niuntli^  nhl  when  it  received  a  subcutancuus  injection  fif  50  nig. 
of  tubercle  bacilli  01  Iiomiu-  t\|H-  from  a  glycerin-broth  culture  .^7  ilay.s  (ild, 
the  strain  having  liecn  obtained  Iroin  the  mesenteric  glands  of  a  child.  1  he 
calf  died  of  very  acute  general  tuberculosis  40  days  later.  I'his  was  the  onh 
instance  in  their  experience  up  to  that  time  in  which  such  an  injection  had 
proved  fat.d  within  the  period  01  observation.  Control  experiments  made 
on  other  c.ils  es,  as  well  as  on  rabbits,  showed  that  the  strain  possessed  no  more 
than  the  ordinary  virulence  of  the  bo\iiie  type  ;  and  they  attribute  thi- 
exceptional  result  to  the  ])eculi.iniies  of  the  .imni.il  and  not  to  those  of  the 
Strain  of  bacilU. 

An  example  of  the  opposite  kind  «,is  afforded  b\-  Calf  No.  35  (ihu/.  p.  9). 
This  animal  was  injected  subcutanei;usly  with  50  nig.  of  bacilli  from  a  strain 
of  bo\ine  type  derived  from  the  o\  ;  yet  ili.  tubercul'isK  uhuli  was  produced 
was  linuted  practically  to  the  seat  ot  injciHon  ,ind  tlie  nearest  lyniphatK 
glands.  Other  calves  injected  subsequently  wiili  the  s.ime  strain  of  bacilli 
showed  th.it  it  possessed  the  usual  virulence  of  the  bo\ine  type. 

The  high  resisting  power  which,  as  in  this  case,  was  sometimes  met  with 
among  calves  the  authors  are  inclined  to  attribute  to  an  antecedent  spon- 
taneous tuberculous  infection  :  hut  it  must  be  admitted  that  the  post-mortem 
notes  of  this  animal  (given  in  Heft  i,  p.  50)  do  not  refer  to  the  finding  of  any 
calcareous  focus  or  other  old  or  quiescent  lesion  which  would  support  this 
explanation. 

'  h'.C.T.  l-'iii.  lup.  .Xpp.  SiipplenieiUary  N'ohime,  i'.(t  j,  "  Ueport  on  Tuber- 
culin Tests."     Tor  those  on  the  goat,  see  pp.  72  it  ^cq. 
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Tuberculosis  in  the  Lung  ol  a  Goat. 

I  lie   animal    ilicl    75   il.iy^   .iflci    a    MiliciilaiicoiH    injcclioii    "I    liii\iiic   tulicrcul'ius 
material,  aivl  tln.-ii.'  wcru  alivailv  mimcmu^  litUc  ra\ilii'~  in  cuur-t-  of  rirmalinn. 
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Tuberculosis   in  the  Luag  of  a  Goat. 

The  animal   (licit    i.jiy  ilav^  alter  ^iibciiiaikuii^  iiijc>.liim. 
J^rom  a  s/t\iiiuii  by  .1.  S.   iiiiffuli. 
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witli  it  .  iiukIi  rati  size  aiul  if^  liai<liMi>-,  in  fjt-n.Tal,  wfnihl  srrm 
tu  coiiibiiK  t(<  iiiakf  this  animal  >iii  id'  ,il  mhi  for  tin-  purpose 
of  dftiTminiiiK  tin-  tv|><'  of  tubcrrh  li.it  illi,  .iml  mdi'  ai.  that  it 
mif^ht  biMisid  Willi  .i(l\antagf  ni<iii'  hi  .pi.  iitl\  tti.m  ha-  hitliorto 
h(vn  tho  ca-.'. 

On  the  iithi  I  li.iinl,  It  iniL;lil  l)f  lu^^nl  with  -i.iin'  i.a-.m 
tliat  til.'  tiihi  rriili'ii^  I. -mil-  111  tlicgoat  arr  mih  ii  111. .r.  liahK: 
to  >ntt(n  and  bivak  ilnwn  than  tliuv  in  tlu'  call  ;  th.it  ih.' 
local  ksion  at  the  ^lat  of  iiim  ui.itiun  Ikcoiik'S  an  uk'i.r,  ami  tin' 
lungs  filled  uiih  httl.  |i.it.iiti.il  ..r  actual  cavitu's  ;  and  that 
on  this  account  tlKic  i»  ri--k  nt  >priailint,'  infoctimi  am. .11-  i.iIh  r 
'Npfrimcntal  animals. 


Iiii    l\\iiai    \-    \  .Mi;.\NS  OF  nn-i-ERi' \  11  \  1  in.  .    1111 
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III.  rabbit  i-  \i\\  liiuiily  susccptibh  to  expmmcntal 
mhLti..ii  with  till  l".\iii.-  tiibcrcli  bai  iilu-,  and  very  fairly 
rcsistam  t..  mh.  tii.ii  witii  tlir  Iniiiiaii  luin k  !<•  Iiarilliis. 

It  is  till  aiiinia!  iin.-t  rnipl.i\i(l  ,it  tin  pi,-,  nt  da\-  tnr 
differentiating  tli.  two  txp,-  nl  niaiiiinali.ui  tiib,ii|,'  b.ii  ilii. 
Weber'  (1912)  >aid  that  lie  r,  L;ardrd  it  a-  "  liie  nio-t  -iiitable  ' 
aiiiiiiai  fur  the  purpose;  OehJi  .  krr-  (1907)  looked  upon  the 
rabbit  as  a  '  eoiiiplcte  substitute  lor  the  ox"  ;  and  Hun  kliardt' 
t'luiid  that  rabbit  1  \prriintnt-  Mitlne  in  all  ea>e>  for  the  deter- 
iiii nation  o|  t\  p,  .  \ni<\  idid  tli.it  1  iioui^li  animals  are  iuoei dated. 

A.  >.  ( iiillitii '  -a\  -  that  "  rxi"  i  iiiii  iit>  reeordcd  in  tli,'  .siioud 
IiitiTim  l\(i),iit  ol  tlir  i\o\al  (  ommission  on  I  ubeieulo-is 
■shiiwrd  tiiat  th,'  rabbi;  ilillrreiitiates  between  bovine  and 
human  tub.ril,-  baiilli  in  the  -aiiie  \va\- a-  the  tall.  'I  ubeic  le 
bacilli  uliiili  wei,'  lii:;lily  \irul(  nt  for  the  rabbit  always  proved 
higlily\irulent  lor  tlie  calf,  and  tub,  re],' baeilli  whieli  produced  in 
the  rabbit  retrogressi\e  tubeuulo-i-  u,  \er  prodne.^l  in  e<il\es 
more  than  a  limititl  retrogressive  lubercnlosis.  The  iinjH.itant 
tact  was  establi-hed  that  with  the  rabbit  aloiie  one  i-  abk:  to 

'  Cenlralhl.  J.  liiil.t  Ouy.  wjI.  i..),  )>.  23.-. 

-  Tub.  Arbeit  a.  d.  Kaiser!.  Gesundheitsanite,  1907,  Ik'lt  6,  p.  loj 

•  Centralbl.f.  Bakt.  Kef.  vol.  48,  p.  417. 

*  li.C.T.  Fill.  Rep.  vo!.  1,  p.  32. 
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(li^tinKui^l,  vatli  .ut.i.iity  th  ■  i-nvin,.  iwm  tlir  ]iu,nan  tul,rrr]r 
l)arilliis." 

I'.iik    aiHl    Knnnwir.lr'   ,av   tliat    "the  r.,I)l,it   1.   the   be^.t 
•"iniial  1,,   „-,.   !,„■    h-Min-    tli.^   vinikiKv    I,,,-   ,1„.    diaqiKM^    nf 

tvp..       :   ,•].,  Ulirn    tl„ A-  rxpn  ~.  th.    oJ.iniM,,   ,i,at,  rxcrpt   ill    V.  IV 

unusual  iiistauces,  rabbit  rxpc  r,„u  nt.  ^^ix,-  mu  h  cl.  ar  and  wm 
nsults  that  tho  use  of  calves  is  11, ,  lon.^.  r  luctssarv.  WVber 
nukvs  a  similar  rcstTN-ation.  -  Calf  >  .x[>rriniont  is  .inlv  neces- 
sary, '  he  says  "  uh-n  tli.'  investi^'ati.ui  .,[  cultural  .'liaracters 
aiul  rahint  virulenrc  has  given  doubtful  results  "  [anc^o 
ami  l-.llcr,  M<,ller,  Rothe.  and  others  give  similar  te>tim.-iix 
llHiv  :~,  therefurc,  as  Weber  says,  a  verv  remarkable  unanimitv 
cona.rnin,!;  the  advantages  ot  i-m-,o  the-  rabbit  fnr  deterniining 
the  types  nf  mammalian  tubercle  bacilli. 

The  rabbit  Jia.  many  good  pt^ints.  Abo\-e  all  it  i.^  cheap- 
It  is  easily  housed  and  ted,  It  is  liard\ .  and  Nvrv  rarely  suffcTs 
naturally  from  tuberculosis-.  Its  cheapness  tn' bux-  and  keep 
IS  an  immense  ad\-antage  ;  not  sc  .n;,,!,  because  it  sa\  es  the 
pocket  Ml  the  uuestigator,  th.nidi  thi.  is  something  but 
bcause  it  enables  him  tn  u>e  a  number  of  animal<  in  each 
experiment,  and  thus  to  avoid  mistakes  which  mi-Jit  other- 
wise arise  fron,  differences  ol  indi\idual  susceptibility  Thus 
in  other  words,  it  enal>K^  a  piece  of  work  to  be  carried  out 
much  nu.re  extensively  and  thoroughly  than  if  large  and 
cxpensiw-  animals  alone  were  to  I)e  used. 

All  these  advantages  are  undoubtedly  great.  What  of  the 
other  side  .f  tlie  picture  ?  It  miL.t  be  admitt.d  that  the  rabbit 
IS  considerabl  less  resistant  to  infection  with  the  human  tvpe 
ol  b.u-illeo  than  th.  .Mlf  or  goat.  Lungs  and  kidneys  are  "by 
no  means  unfrequently,  affected,  and  cases  of  even  more 
generah/ed  and  progressive  disease  have  occurred,  as  we  shall 
see,  after  injections  with  this  type  of  bacillus.  It  is  true  that 
these  lesions,  wlien  they  exist,  are  of  a  more  chronic  type  than 
those   caused   b\-   the   bovine   bacillus,   and   that   experienced 

•  Joiirn.  of  Med.  Hex   vol.  .x.xiii,  p.  .>,So. 

■'  The  tuberculin   test  doe.s  not  .sneered   well   in   tlie  rabbit.     Out  of  20 

i"?T    /""  S'":  *"'.''  '7  ''^   ''"'''  ^' "'""-""   only  e.ght  reacted 
Ji.C.l.  In,.  Rep    App.   Suppknicnt.iiy  VmIuiuu,   luj,   ]..  59. 
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observer-  .11  ^  in  little  danj^'er  ui  being  misled  livtheiii,  but  they 
nndniibtedly  present  diftienlties  to  the  less  expert,  and  it  wnuld 
licit  be  Mu-prising  if  thev  had  sometimes  led  to  error. 

'I  lure  is  il-o  a  not  hi  r  di-;ul\  .intaL'e  in  irlyinj,  too  ex(insi\el\- 
on  the  rabliit.  It  is  too  ^'ls(•(')ltibll■  to  tlu'  bovine  type  of 
bacillus,  and  ,i;i\es  but  little  indie.-ition  of  dillerenees  of  viru- 
lence of  strains  couiin-  within  tin-  t\'pc. 

This  is  ])>■  uiuval  nr  f.mcied  objection.  I'xainpli-  maybe 
cited  to  siijiport  it.  When  the  tirst  ease  of  lupur.'  \v,is  inves- 
tigated Inr  thr  Kii\al  »  iiinnii>-ion,  a  strain  of  tubrnie  bacilli 
was  isolati  fl  whirh  \\a>  (K'^^onie  in  Lirowth  and  which  producnl 
sevi're  general  tuberculo>is  on  injection  into  rabbits-.  If  this 
had  been  all,  one  would  ha\e  ngardcd  it  as  an  ordinar\'  box'ine 
strain  ;  but  thi-  wa-  not  all.  Cah'es  were  inoculated  with 
measured  doses,  and  sluiwed  without  doubt  that  the  virulence 
of  the  strain  was  not  that  of  ordinar\-  lio\  ine  bacilli,  but  some- 
thing con>iderabl\-  below  it.  This  cau.-^ed  further  iu\estigation 
of  tlu'  \iruse-  concerned  iii  lupu-  to  be  made  cUid  led  to  the 
disciA'ery  ol  soni  ■  of  the  nio<t  inti  noting  anomalou>  >trains  of 
tubercle  bacilK  .vhic  h  have  vet  come  to  litjht. 


A       I'lu-  Siiscfp/ibili/v  >>/  llr-  Rahhit  ti>  Iiifccliou  hy  flic 
Biiriur   'I'liJicicIc  IJiici/hts 

The  rabbit  i-  \ery  highly  susceptible  to  infection  with 
the  bii\ine  tyi'e  of  tubercle  bacillus  and  succumbs  rapidly  to 
an  acute  and  ,L;enerali/ed  disease  if  tlie  close  be  moderately 
large.  l-;\-en  exceedmglv  nunnti,'  dc-e-  pro\'e  (]uicklv  fatal  to 
vouni.^  anuiKi!-:  and  thoir:;h  older  indi\idu,ds  hold  out  longer 
at^ain-t  >ueh  inlictinn^,  it  1-  i>riil).d>le  tliat ,  it  the\- were  allowed 
to  li\e  a--  loni;  a-  ]io--ible.  all  wnuld  -uciumb  to  tuber(~ulo>is 
in  the  end. 

'    See    ,.,    ...;. 

=  It  IS  true  that  the  rabbits  inoculated  with  this  strain  lived  rather  longer 
lli.in  tlie  average  of  those  which  recei\ed  similar  doses  of  typical  strains  of 
bovine  cilli.  But  the  difference  was  so  .small  that  it  would  never  have 
been  noticed  except  for  the  calf  inoculations.  The  rabbits  were  injected 
intrapcritnneally  ;  possibly  subcutaneous  inaction  of  this  species  would  have 
re\ealed  the  low  virulence  of  the  virus  sec  R.C.T.  I1JO7,  Int.  Rep.  .Vnp. 
vol.  II,  p.  ii-'.~^). 
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The  cxtrenn'  MisCfptibility  wl  tlic  rabbit  to  infrction  with 
bo\Mif  tubercle  barilli  i^,  >lin\\ii  by  the  tullnwiiiu  experiment- 
1  lu  uriler  made  a  -eiie>  oi  intrapi'iitoueal  iiije(  tinn^  into 
halt-f^roun  animal-  \>ith  -uc(e--i\-e  ten-folc;  thhitinn-  (il  a  line 
susj)en-i(in  nf  baeilli.  and  lound  tiiat  do-e-  ddwn  to  a  mil- 
l"'nth  ol  a  milliLjramme  jirov  cd  latal  in  abon;  m  week-. 
A.  >.  (iiitlith  ino(  ulated  \'oun^  idbbil-  m  a  -nmlar  manner 
with  e'.cn  -mailer  do-e-  and  tound  that  a  (]iiantit\-  ot  baeilli 
e-timated  at  one  ten-lhou-an<l-nnllionl h  ))ait  ol  a  milli.^ramme 
produ(  ( d  latal  iiil)er(  ulo-i-  witlun  three  month-;  while  in 
another  -erie-.  m  ide  with  adult  annnal-.  a  millionth  jiart  of 
J!  nulligramnie  ..iii-e(i  ch.itli  ni  74  day-,  and  a  -mailer  do-e 
produced  general  I ub'  1  en! a-i-,  viueh,  ho'Ar\-er,  \\a>  not  fatal 
within  the  periixl  o|  ob-iT\ation  iriN  da\  -). 


;a: 


lAiaa.   XI 1,     I n/uipirii,,i!C(i/  iiiji\lii>ii  nf  lia-.-inc  luhcvch-  htuilli 
inlii    idhhi/s.     (l:.\pii  ii/iiiils   li\  L.  ('.') 

GT  =C;L'in.ral  tiiluK  iilosis. 


DusC  ill 

tiiillivirarniiii:^ 


000, 01 
000, 001 
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000,000,1 
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Survival 


49  days  (i.T. 
34     .. 
53     .. 

7t>     ,. 
'«()      ,, 
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001 
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22     ,, 
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!>.;  day.s   (;,T. 

000.  I 

, 

27      .. 

ooo.oi 

47      .. 

]  iR-il 

iiX  oays 

0'00,001 

, 

40     ., 

000, 000, 1 

, 

30     .. 

Died 

74  <l''ys      .. 

0-00,000,0 1 

, 

(,,S       ,, 

Killed 

">*      ,. 

000,000,001 

, 

29    ,, 

t\'dlcd 

ii>      ,       \o  T 

0-00.000,000. 1 

, 

«<)    ., 

0  00.000.000,01 

, 

,S2 

'   See  /I'.C  ./  .  1907,  I>il.  Rep.  \ol.  II,  p.  1 127. 
'   Ihid.  vol.  I,  pp.   ,68,  4O9 


H. 

th 

ltd 

nt' 
il- 

IIT 
:lll 
lie 
in 
of 

'SO 

al 

/// 


m  :  I 


Plalr   VII 

:  ^ 

5 

1^^ 

1^ 

1  -' 

4o  _,^M^^^^H 

^ 

\ 

^' 

(A 

'    \  ^^ 

-       ■> 

>•'      ''/- 

•<: 

'-'l  * 

-» 

/••  V^      ^••1*^ 

.♦  . 

^              .      .1 

Tuberculosis  in  the  Lungs  and  Kidneys  o'     !io  Rabbit  produced  by 
injection  ot  th"  Bovine  Type  of  Tubercle  Bacillus. 

T'lic  .1111111  iN  die  I    10.,   an!    i;i    'lii-   i.  ,|, ,,;,..,  i\     ,fi.  i    ■uin.iii.iiiL-iniT   liijcclnHi, 
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lntra\'(iii>ii'-  iiijci  iinii-,  ot  iiiltuir  nr  I'liuiUinii  111  tuhi'i'- 
<  uluu^  ti--^iic  |>i(j\c  lapullv  latal,  dori's  (i|  o-i  or  o-nj  milli- 
:;raiiriic  nl  tlic  luniicr  killm,:^  in  about  tlir''i'  .■!■  loiu"  weeks. 
Ihtiapi iitoiuMl  iii|i(tion>  ol  i-o  !nillii;i.iiiimc  ot  (  liliiiir  art' 
laial  altrr  ar  .i\cia,L;r  pciii"!  ol  _'()  da\>'. 

Siihi  utaiifoii-  injcrtiiiii^  r,iu>r  tubLMTulosi>  witli  ((lual  ctv- 
tainty,  .iiui  \hv  di-ra-c  i-  --cxiir  ami  progresses  touai(l>  a  latal 
t'  1  niiuatinii,  r\iii  111  adult  aiiimaK  ,md  wluii  doses  so  >tiiall 
a-  n-i  ihl;.  Mi  i\iii  1,--  ,iir  usetl ;  but  the  di-iM'~c  induced  by 
thi>  nietlidd  lun-  a  le--  tapid  course  than  that  cau>ed  by 
iiiti  apei  itmieal,  and  -till  le>^  than  tluit  <  aiised  In'  intravenous 
injection,  and,  a-  a  rule,  alter  the  sulicntaneou>  injection  o| 
l-o  iTiilliu'rainnie  ol  bacilli  the  a\eia,L;e  duration  of  lite  is  between 
two  and  tluee  months, 

I'lM  iliuL;  with  l)ii\iii.  b.ieilli  cau~e-  tnbei"!  uln-i-,  with  a 
<on:-iderable  de,L;iee  ol  (ciiainty,  doses  ol  lo  nnlh^i.iiinne-  ,nid 
l-o  nhlliL;iamme  ha\'in,!L;  pro\ed  sulHcient.  Ihit  the  di-e.i-e 
inn-  a  ratln  hronii  i  our-e,  and  ottc  ii  doe--  not  ]M'ei\"e  latal 
within  three  in(.)nth>-, 

liir  icsidiis  prii,ii(ccd  hv  in'.iuc  t!ihc}i.lc  oiuil/i  in  I'm'  ruhbit. 
At  the  -e,it  ol  ino(nlation,  where\er  thw  nia\"  bi  ,  li -ions  are 
de\'elo|ied.  Iliii-  il  the  iii|e(lioii  hi'  -iibi  ntaiieou-  a  caseo- 
ne<'rolii  niinour  .ippeai-  ,ind  n-nalK-  ulcerat(.'-,  and  the  nearest 
l\in])li,iti.  -I.nid-  hi't  iiiiie  ■  nlai",:^ed  and  (  a-eoii-.  llit  In  intra- 
peritoneal,  tubercle-  are   lle(l\-  de\eloped   on   tile  oilleiitUin  and 

diaphrai^inatie  and  Miniatic  iieritom  iim.  1 1  inlrawnoii-.  the 
brunt  of  the  attack  l,dl-  on  I  hi'  lun^-.  lint,  <ipart  from  the 
changes  produced  m  the  ti— r.e-  mt"  wliieh  the  l)acilh  are 
directly  intioduced,  the  hinL;>,  a-  m  neaii\-  all  other  animal- 
the  guinea-pig  excepted,  are  the  organs  Uio-t  >e\vrely  allected. 
The  kidneys,  however,  which  m  other  species,  es])e(  iallv  the 
guinea-pig,  ate  iii.t  ii-u.dlv  >"  >e\erelv  allected  a-  ari  other 
org.ms.  in  the  rabbit  come  only  second  to  the  lungs  in  Miscep- 
tibility.  The  spleen  and  liwr  are  never  the  seat  of  such  marked 
changes  as  one  sees  in  the  guinea-pig, 

I  he  lung>  in  acute  cases  are  beset  with  inimmeiable  little 

'    lo  iiiK.  ititrap.  proves  fatal  in  about  19  day-,  .aid  01  ing,  in  al)i)iit  53  da\-. 
-  R.C.T.  1907,  App.  vol.  II.  pp.  1130,  1131. 
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f^TL'y  tulxT.lc.  witli  ciMiitin-  cviiti.  -,      In  oilifi>  Mi,  :,■  nuv  be 
invKiilar  n.,<liil,>.  ■  \  i.l.ntly  niadi'  bv  llu'  coalt-c.  n. ,   ,,|  Mn.iil,  r 

'"'"■'■'''-  '■  '"1(1 -^nm tIu"si-niaybi'ior  iofaii  iii.  li  unlianicln 

or  cwii  uioiv       \W  tl„ii   (.iitMi.  i.liiiii;  processes  ili,  \   t,  ,„1  to 
mil  intodiicaiKUlui-,  .nu\  -..  ini,,ini  an  irregular  iiclu.ak.     I  lir 
i;o<liil.  .  aiv  largest  in  il„-  ni,.,,.  ,  1,,,,,   r  .-a-.^.^.  and  in  such  tiuy 
are  extensively  caseou^,  Mn.uin-  \,  ll.,u  (,  ntn-  ami  translucent 
martjin-^.     After  tli.-  lap^^  ol  manv  niontli-  i1i,a    niav  Invak 
down  into  cavities.      In  other  cases  again  lai-r  ai,  a^  m   hmg 
may  cn-ist  ot  a  unil..ini  .Team-colonred,  hrni.  n..  n.ii,    tissue!' 
I  lie  kidneys  are  UMially  Mii.l.i.d  uiil,  l„  ini^pli(  1 1,  al  i\uiv- 
Nvhit,n..d„l,..  whirl,  ,,„  .irtion  an    inund  t.,  extend  uedi;e-wise 
"""  ''"■  "'1''^.  fill'  n-t.  .L-  a  luir,  ml,,  the  medulla.   '  S,,m,- 
tiines  the.se  are  mmi.i.iu.  and  -null.   I.m    n   ,.  ,„,,    un,,,min,,n 
lor  them  to  be  a-  t)ig  a-  large  oea-. 

ihe  -pNcn  (,ften  contains  imiiHi,,!!-  tub,a,l,-,  and  som^ 
niav  ii-~ii,.lh-  h,'  i,„„|,|  m  ,1,,  iiv,.,,  hut  ihc  vell.'.uidi-winte 
necrotic  areas  m,  ,  l,,ar,„  t.ri-ti,  ,,|  tub,r,  uI,,ms  m  the  -unua-pi^ 
ar.'  not  seen  in  th,>  rabbit.  n,,aM,,nallv  ,,lher  jKirts  Mich  a~ 
til''  t,M,s.  maimu.irv  glands  ,,r  j,,uit-  m.iv  b,'  attected.  In 
a<iit,    ml,,ti,.n~  miliavc  tub,  r,;,  ,  aiv  .,  ,n  in  th,    iib  marr.,ui. 

1!.      J/u-  Sii,ccp/,/^,/ify  ,./  Ihc  Rahhil  l„  Injcctu^n  bv 
the  HiiDuni   'I'liliiiilc  rnicilliis. 
Infrmrunus  Injection.     The  rcMilt   .,1      :trav,u,,us  injrctmn 
ot  human  tubercle  bacilli  into  the  rabbit   d.-p,  nd>  largely  ,,n 
th,'   ,piantity   ,,1    ba.  illi    ,auj,l,,yed.   ,nid     ml,-.,   this   is  Muail  a 
latal  rcMilt   m.iv  ensue.     One  niilligraium,-  ,,)    ba' illi.   uid.vd 
injected  int..  th,'  vein-  usuallv  ,aus,-s  ,lrath  ;    .a,-,,  ,,.,    ,m|li- 
.granun,-  pr,,v,>   latal   in  m,,iv   than   a    third   ,,1    th,'  ,  a^t..   and 
thefact  that  death  may  occur  after  tin,,    months -Ih.ws  tlKit'th,' 
disease  is  in  such  cases  progrosMve.     Onlv  when  d,.se.  .,,  small  as 
o-oi  milligramme  are  used  ,an  the  human  type  of  bacillu.  mtr.,- 
du,ed  ml,,  til,-  v,.m.  be  trusted  n,,t  to  cause  a  fatal  nil.,  ti,,n-. 
'  See  uImi  j).  429. 

.  .'  1'  ^;  ^'",f  ^'V?^*''*'"^  '°^  ■■'''''"^'  intravenously  with  va  ious  strains  of 
tubercle  bacilli  of  human  type.  33  received  i  n,g. ;  of  these  27  died- 
9  within  4  weeks,  12  within  3  months,  and  0  after  a  longer  period.  40  rabbits 
received  01  mg. ;    of  these  15  died-0  within  4  weeks.    ,  within  3  i-ontlw 
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Tubercles  in  the  Bone-Marrow  of  a  Rabbit  seen  through  the 
semi-transparent  ribs. 

Ill  all  animal  injucKil   No  il.iy~  |>rcvioa.sly  uilh  1  .ivmc  liarilh. 
J-'iviu  a  sfiiiiiuii  hy  A.  .V.   Griffttli. 
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In  tlir  rabbit-  wlmli  ilnd  m  ihr  l.iboiatorit's  nl  tlif  Kuyal 
(  winiui--iim  (if  an  ai  uli  lwi  m  m|  thr  lii-ca-c  alti  r  intiaMUdU- 
in)(Mtiiin  cf  tiihrK  Ic  hi.  illi  o|  iiunMii  t\'("'  tlir  Ir-inn-  wric  nut 
nnliki-  llin-i'  |iiii(lui  rd  li\bii\ini  harilh  I  n  I  In  inni  c  (  In  nni' 
'  aM'>,  uiiat(\i  r  tin  dn-c,  and  win  tin  r  latal  mi  ]i<.\.  tlic  di-ca-c 
wiu'ii  s(>\-cr('  \\a-  nt  a  -l(i\\l\'  i)iu;;n's-i\c  ilia'clM.  and  liauii- 
\Vf»"c  Innnd  mit  miK-  m  tlic  f,'rcat  organs  and  hinplialir  Lilaiid- 
hnt  iMca-n  iiialK'  in  inan\'  utlirr  jiaii^  n|  the  hmlv  al-n.  |uint-. 
li'iiii  -.  i\i  -.  bi.iin,  tf-t.'-,  inannnaiA'  inland-,  mn-cli  -,  and  aifnlar 
I1--H1  liaxini;  in  mu'  1  a-c  ur  annllnv  btiii  I'liind  allrrtcd,  I  In- 
IniiL;-  and  kidm  \-.  h"\M\  ir,  did  nut  -Imw  tlic  ina"i\  r  ra-cnn- 
iiiidnlc-  Ml  '  liaiarlrri-ti<'  ot  an  inlcition  \mi1i  l)i)\mc  bacilh'. 

I  lir  \ii\\-  that  |>n  i!^rc'->i\  r  t  nbcic  nli  >-.i-  nia\'  1  ircasidriallv 
111  mdiK  1(1  III  llic  lahhil  b\'  Innnaii  tnbcnh  ha'  illi  1-  al-n 
-u|'|ii  iitcd  In'  (  iiiiliiii  ntal  cxjn  1  iiiu  c  Sniiic  lahhit-  \\hi(li 
li.id  hi'iii  intia\  I  iidU-K'  mjii  t((l  with  liiiinan  tiihcK  Ic  hai  illi  b\' 
ill  Sinan--  were  kcjit  iindi  r  ( il)-cr\  at  n  iii  li  11  a-  li  mi;  a-  t  w  1 1  \'cai-, 
and  Imni  the  n -nit  (it  iIm  ir  |iii-t-in(iiii  in  (  xanniKiiinii  and  tiu-ir 
ilinical  In-tMiK^  In  wa-  Ird  to  hilnvc  lliil  nld  and  (inicsci.'nt 
lc-iiiii-  ma\-  liiriiinc  a^ain  a(ti\c,  nr  a-  lie  Inni-cli  -a\'-  "an 
eld  I'll  n-  inav  ,i[lcr  -('\(  ral  ninntli-  tlaic  \\\\  and  'he  banlli  nia\', 
111  a  inainii  r,  -irk  nut  in-w  licld-  tn  (ulian-c  and  -n  it  nKi\' 
I'  -nil   III  a  I  limnn    inin  iiiiii  nl  tlir  jmnl-.  li-t'  ~  i,,-  irj-." 

I'liiin  llii-  (l('-rri]il  Inn  it  will  lie  -((ii  tlia.t  tin  inlcriirftatinii 
(it  tlir  rr-ii!t-  III  inl  ia\  cniiii-  injiitinii  iiitn  the  r, dibit  1-  nut 
unattriidrd  with  di'tn  nltv,  and  ran  iin!\-  br  nndn  iakfii  witliont 
i'i<k  III  tvvuv  \>v  (Aprricni'rd  (ib-cr\ri-.  Il  tlii-  mctlKxl  i-  uscfl 
fur  diai;ni'-i-  mI  t\"|ir  it  1-  iinpnatuc  tn  rnijilux'  .1  niran-  nf 
accuratch'  im  a-nrin.L;  the  '|iiantit\-  nl  I'milli  injrrtcd,  and  tlii- 
lattcr  -huiild  nut  cxctcd  o-or  milli;;raniinr. 

I ntfii iH'iitiijU'fil  iujcitiov .  Injri  trd  intn  the  prritnnral 
fa\-'\-    III     tlir    rabbit    tnbnrlr    ba<alli    ut     tlir    linnian    tvpr 

and  tj  after  a  longer  periml.  In  tlio  iii.ijnnly  of  the  fatal  cases,  "  dcith  was 
un(iouf)tedlv  due  to  tiihi-rculoMs.  "  'llui-  intravenous  injection  of  tuli'rrii 
bacilli  of  tiunian  type  in  doses  of  10  ami  oi  mi,',  proved  fatal  in  nirr.  than 
liaif  the  ratibits.     R.C.T.  I'iii.  Rip.  App.  vol.  i,  p)>.   v(  fl  ^eg. 

'  Ibu/. 

'  Quoted  by  Oehlecker,  I'lu-,  T\ih.  Ailieil.  a.  d .  Kai^erl.  Gesuiulhtitsamtr, 
Heft  6,  p.  toO. 
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-J7.S     nil  M  ki  Ml  Mi.i\  in    \mm\i    i  m'i  ktmi.\  i     Kxiiiui     |<  ii. 

Minirtinic-  piM,lu.  .■  ii..\iMl)lr  IcMuii-,,!  ,n,v  km. I  ,,m,|.  ,,  ,,  ,,,1  •, 
''  ""  ''"-'■  '*'■  'I"'  '■\T.->.i\v,  r,nlv  .1  Imiihd  .iiiiniiut  of  .  Iin.m.- 
discasf  will,  h  ^lin\\,  Init  httlr  t.nii.  n.  \  i..  pn.j-ro'is  to  .1  l.ii.il 
t.'Miiin.itinn       |i  I,  ,,  I,,, III,,  ,|  I, ,1,1,,,.  Ill,,,  ,|„,  |,,|,t„,,  ,  ,„||,„,„. 

Ill  ^nul\  ll,  .lllll  .lllll  L:ln\\    I, It  (  111   Ihr  ..111,  1    I, ,111, I.  It   I-,  lurcssirv 

lo  rcrogniz.'  ili.it  r,iil„i  ,\\.u-\\,-  I,  m..iis  ukiv  -om. •tinier  be 
pi...lii<v.lin  tlii^wiv  111  iiiiii-u. illy  susa'piiMi'iniluH  111, il-,,~|M(i- 
•''l\'  'II  'll'  liiii>;-  .in. I  ki.lii,  s',,  ,in,i  after  l.ir-c  ,1,,^  ,  I'.xo'smw 
Mii.iiiiiti'  ~  "I  |),i,  ilii,  -,11.  ll  .1.  VI  niilli;,'raiiiincs,  not  unli.(|tirrif  Iv 
provf  fatal,  ami  ,'\i.|,ii.c  ..|  ind-ressive  disease  is  11. .t  w.mi- 
iny  ill  r\((|itinnal  rax-. 

Alter  the  injection  of  j.ni.e  .|ii,iiiii| jec  of  eni-iNified  tnbei- 
culous  tis>;ii(    tlie  m.itriial  I-  .iltin  IoiukI,  iiioi.   ..r  le-^  si.ftened 

■'"''   ""iveii.il   into   ,1    pull.M. Mills    mas..   , ,|„i,  ,1   m   ..iie    <jr 

"lore  thin  walled  rysts  I00-.  Iv  .itt,ieli,  ,|  t..  the  0111,  ntiim.  or  t<> 
I""'  "'  'll''  ■d)(I.iininal  viscem.  in  otli.i  .as,  s  th,^|,.  „,,,v  b,. 
ine-iilar  raseous  |,at,li,s  in  a  thnkeiud  oni,iiliim.  ,ind  ionf,' 
-unions  vellow-  lines  ,,f  -innlar  mat.  n.il  are  oiteii  s,,.|,  ,n 
it-   dorsal    laver,    evidentlv    toll..uin^    tli,>    Ivniphati.'    \-, --,  N. 

">onietinM-    tl|,.|,.    ;,,v    ||l„-,„i^    patehes   ,,n    the    llles,  III,  rv.        I  he 

mesfiit,  ri,    -Ian, Is  ,'seapc'. 

Jhe  lnii,-s  are  (|nite  .'..miiionh'  the  -,.,,(  ,,f  t  ii1),tcii1ous 
changes,  .  sp,,  i,,llv  ,il,.n-  tli.ir  ilnn  iii,ir-ins,  ,111, |  ihe  di-ease 
is  not  iinli..|u,'ntlv  rath,  r  ,\t,'nsi\v.  The  leshms  nsuaily 
consist  <)t  well-detmed  '^rcy  lil,i,„|s  ,, at.  lies.  T||,.v  niav  he 
more  or  le<s  ronfliieiit.  and  s,,ni,.t  mi,..  ,1,,,^  i|_|^-,,  ^,,,  ,11  ,.;,^,,,„,, 

lelltles.        Ih,,.,.    lesions,   hoWe\el    eNtellsU,.    the\-  lll.lV  he.  dljti  r 

considerahlv  in  their  distnhnti..n  lioin  the  .wnh  -.  ..ttued 
miliarv  tiili.r,  1.  -  wlii.li  ..,  .nr  m  a.ute  tuber,  uIoms  set  up  hv 
th.'  h.i\  III.-  t\-pe  .ll  ha.  ilhis.  ,um\  ,  ,is,.,it i,,n  is  far  less  marked. 

i.es|oi,s  ;i,v  pivs,!!!  Ill  till'  kidnevs  n,  ,irl\-  as  eomin.uily  as 
'"  "!'■  'ii"l;s.  Thi'v  t.iki'  the  form  ..I  ineonspj,  nous  grey 
tuhenles,  or  ol  whitish  .,1  vellowish  stn.iks  or  wed,L;es  ninnin? 
n.L^tit  thr.iu^li  the  (,,rte.\  and  medulla,  ,iiid  s,„iu'tinies  fornung 
;t  little  i.rominence  on  th,.  s„rfa,-,..  jh,  v  mav  resemble  those 
(aiise,!  hv  tli«'  bovine  type  ,,f  baeillu>,  hut  tli,-v  do  not  form 
-n.h  lar-e  and  prominent  liemispherical  wlut,.  nodules  on  the 
surface  ol  the  or-.m,      \'erv  often  ujien  a  kidnev  is  tlms.  litTiM-tcd 
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Kidneys  and  Lungs  of  Rabbits  injected  with  Tubercle  Bacilli  oi  Human  Type. 

><.lcclcil   lo  .>lnA\    uiiu.^li.illy  .•n.viic   n;.->ult-. 

iNV,  .;  is  from  ,i  fie/'aralioii  'y  ./•  -V.  iiriffilh. 
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Lunt;  ot   Rabuil  injected   with   Tu!    rcle  Bacilli  ot   Human   Type. 
I!\cc|'lion,illy  >c\crc  ic^iill. 
/■>•,'"/  ,/  /•n/;ir,ilioii  Ai    .  /.   .V.   t'lriffilli. 
Mil'iiHjiuoiK    injccli.Mi    r.f   ?o  111^.   .if  fii^j.uiic    cull,   frmii    liuiiKiii   cervical   .i^l.in.U. 
Aciilliiri.-<ilil,iini(l  from  ilicc  liin^^aU,,  ua^  L-ni;.iiiic,  and,  injecltMl  MdiculancdiiNly 
Ml  a  d.p-u  rif  \Qx\Vi.  iiitiia  ral.l.il,  produced  iniiiinial  lcM..n^.      I ,iii  ,i.  \^\t.  \. 
|>.  1  .'So.      K.  ;,;o. 


XIII 


Ki>ri.T-^  i>Kin)f(  Fi)  HV   riii:  hi-man   bacilu'S 


270 


It-  prlvi-  i-  (li^nidrd  with  a  niur,,-iMinilrnt  in,ii>  rial,  which 
niav  he  >warniinL;  with  tu'M'n-lr  hariUi.  Anotlirr  U-ion,  ^cen 
iK.t  unfivciuuiitlv  m  llic  tMiial.'  ial)bit,  is  distension  of  the 
utnu-  with  a  (iv.imv  llmd  iv^^Miihlin'-;  tiir  pu-  ..f  a  psoas  abscess 
,„  ,n;ui  (K  Ji>i,  .;S2,  and  ,;7<.).  This,  too,  ha.  Ivm  found 
-wainnnt;  with  tuberilf  bacilh  (K  41*'). 

In    rarer   <a-r^   >mali    tubrrclf-   inav  hr  Mrn  111    thr    iivrr 
(K(,i.5i  and  M'Kvii  (Rohsiand  tubride  i)arilli  \.itli(.ut  visible 
i.Mon-  have  not  iiniiv(iuentlv  Deen  fonnd  m  the  hitter  origan 
(.;.i,'.   in   K      ]]2.   ,]2h.   ,;5n.  and  ()I5).      Tubercuh)sis  has   been 
seen    in    tlie 'va^deferi'n-,    the    vesicul.e    seniinale-    {R   (\]i), 
in    th.'  rimlidvnii.    ,ind    te^te-    (R  <)-',  22X.   and    oi-'),    m    the 
rinpty   utern-   (K   -■<.i)  and    in    liie    i.re.qnaiU   uteru>  (K   Ji-'). 
.\(  -ate  and  fatal  tuberculosis  mav  sometimes  be  caused  in  tlie 
lahhit    bv    the    intiaperitoneal    injection    ^f    human    tubercle 
bacilh    It    the    d.i~e   be    H>    lart^e    as    10   or   50    milligrammes, 
and   in   muIi   instances  lubenle   bacilli   have  repeatedly  been 
funiid  in  the  bwiie-marrow  in  the  rib-  {K  ;,2'>,  .;;,-'.  .53"-  ;'"<'  .;''3)- 
In  rare   in-tanc-   a   slowlv  prof^ressint;^  tuberculosis  is  set  up 
and  may  i>rove  tatal  after  many  month-.      In  such  cases  bones, 
ioints,  testes,  or  eve-  mav  become  imohed— as  Heymans  found 
after    iiiirawneii-    injection.      luberculon-    ji.int-    have    only 
been  -,.n  when  the  animal-  were  allowed  tn  lue  two  ny  three 
hundred  .lav-  (K  J'\V  -'71.  and  5.;oi,  and  m  (.ne  animal  whirh 
had  been  injected  J03  dav-  pre\i..n-lv  caxitie-  were  l-mnd  in 
the  lung-  (K  J()0)'. 

A  few  e.xceptionally  se\ere  rc-iilt-  mav  be  t;i\en.  K  .1.",2, 
a  verv  voung  rabbit,  received  an  iiitr.iperitoneal  injection  of 
50  milh-iaininr-  n\  tubercle  bacilli  ..f  human  type.  It  died 
I  ;  (lav-  later,  when  innumerable  scarcely-visible  tubercles 
welt'  pie-cnt  in  thr  me-eiitery.  nunierou-  small  yeH<uv  collec- 
tion- were  -cell  in  the  onunt.nn  whi(  h  wa-  not  thickened  and 
no  detimte  tubercles  wire  tound  in  the  organs,  but  tuln'rcle 
bacilli  'vere  numerou-  in  li\er.  -pU'cn,  and  rib  marrow. 

'  i-nfortun;itcly  the  full  post-mortem  notes  of  ttiese  cases  have  not  Ih-ph 
preserved.  But  abstracts  may  be  found  in  tlie  f^eports  of  the  Commission^ 
Int.  Rep.  .\pp.  vol.  11,  pp.  1068  et  seij. 

For  rarticiiliirsof  R  260,  263.  271.  see  HC.T.  lin.  Hep.  App.  vol.  1^.  *.^«^ 


I's::: 


2.S0       l'n-ltKH.NTIATl,,.N    HV  AMMAI.    IXt-IUrMIX-r:    K\HBH       [.II. 

R615  received  ail  intraperitoneal  inj,.  tii.n  ul  ro  niilli- 
.i^'i-aninvs  ,.f  haeilli.  Il  .Iir.l  iN  ,lav^  later.  \\,v  .  Iv  aente 
'"■"""""^  "''^  '">'"'i-  11'^'  .'nu-nlnin  wa^  a  ^nlul  „,a..  ot 
t.-ue  uith  ra.alni^  in,  ,  ih,.  lun^^  e.nUa, ii.-.l  n.anv  Mnall 
'll-ciehned  tnlHTeh...  T„h,.nl,.  harill,  u,,v  l,,un,|  n^\u\rru 
Ki'liir\->,   li\-,^|,   ,,11(1   rit>  niarrcw. 

K  -'K,  \\a.  in|,rt,<l  iiitia[..aat.)neallv  with  5-  imlli^raninies 
ol  hanlli.  „n(I  .luxl  (h,  day.  lat.  r.  TlK,e  was  a  ^H.ud  d.al  n| 
•  ise(.ii>  <l.|„,Ht  in  the  (.nieiitnin  :  nunimni^  small  tuhereles 
^v<re  l..nnd  m  tlu-  kichirv-  and  th.  hin:,.  uaav  r.Nten^iwlv 
eon>ulidated  with  irn^ilar  ^vry  j.atehe.  lai-Hv  <  nntliimt.  " 
R  t).;N  iv,ri\v<i  ,,n  iiitia|„Titoneal  inj.  .tiM,,  ,,1  ,,-1  „i,lii- 
Knimnie.-l  iMMlli.  [tdnd  mo  dav>  lat,  ,.  .\t  tl„- pn^t-nmrtrm 
examniatK.n  th,,v  wa.  ,.vii  ,  hn,,,,,  t,ih,.,v„l,„w  pentumtis 
and  nninernn.  ,^rey  yeJlow-eentred  tnln,.  Ir.  „,  kidn.v.  and 
luni,'s,  111  the  latter  often  euntluent. 

harm? Vr'.'"  '"'''.""'  "^  P''"^r^^'^-^'  tuberculosis  cause.1  in  a  rabl.u  l.v  t.l.ercle 
bach.  01  human  type  may  be  qucted.     It  occurred  in  an  animal  injected 

LiUtT ol   r   ■■  "","  r  ^'""'^  :'"""^'""'  ""^  ''  '^  -"--^-^  because  Ihe^S! 
onto  V     .;;,"'.      T,'"'  '"''*-"*"'  """   ■'   ■'^P°"«^'"-"^   bovine   disease  is 
al>solutel>    exclude.!.      1  he  animal   was  one  of   a  series   used   in    1   mss-,.,^ 
expenment  and  ha.l  been  mjecte.l   intra,.-ri,oneallv  with  an  en."rnK.us. lose 
o     U.s.:ue  e„,uls,on  ,3oc.c.,  made  from   the  tuberJuIous  lesions  of  t lie   p  e- 
ced.ng  ammal  of  the  series.     The  reason  for  giving  s.,  large  a  .lose  was  that 
H  «„.  .eared  th..s,i-a,n  might  be  lost,  the  tis.sue  being  so  ,«.or  ,n  ba    il      ha 
none  could   be  loun.l   on   microscopic  exan.ination   of   tie  emulsk^^      It   i 
probable,  t„„efore,  that  the  dose  of  bacilli  rece.ve.l  b^.  the  anin  a    was  smal 
but  they  were  provi.le.l   with  a  large  amount  of  dead  tissue  to  ser  c   t^em 
as    a    preliminary  culture    medium.     This    rabbit   died    after    nTdays     0 

T  't''tTu7:e^dT""  *"'^"^-"'r'^'"  -I--">-  --re  in  lungs  and  peritoneum 
ha  hs  r-M.lt  was  cau.sc.l  by  a  bacillus  of  human  type,  and  was  net  the 
.u     ,1  a  spontancus  infection  with  bov.ne  bacilli,  was  placed  beyond  all 

S,dH;i/,nu'n„s     iujcctiou.       It     nia\     Iv    st,,tr,l     with     .-.m- 
'"''■"'■'■  ^'''"    "•'"•••■'^'   l^^'-'ilh   ,.|   Ih,.  Innnan  tvp.'.l,,  n.,1    .  an^- 
'"'■''  '"'"■'- "l<->ni  tlu.ral.hit  wh.n  n„,r„,l  Mib.a.tan,  .nisly 
•^     -   "'nthth^  ,n|.,t..d    1,^  ,,„nnaK   ,„   tin.  w,,v,   with   d,.scs 
\.uyni^   iDiii    I    t.,    i,„,  inilh;,Tamni.'^  .,t  baeilli,   th.  n,ai.,nty 

'   /^C.7•.  ,„,,  A,r.  V.  lui.  Kal,lHt.,4o,pp,,j.  and  ..y.      See  also  ^,./.a. 
'■■'^'-  •  ''■<-•?.?•'«.  AV/,.  vol.  I,  p.  jo. 
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receiviii.i,  lo  iiuliiL^iaiiiiiio.  .md  '^  'ic  ol  thern  dud  m  tuber- 
culosis'. A  I'uM'dus  1)1"  lu-rnitic  loiun  (Ifwh/pi d  at  tin  -eat 
lit  inoculation,  and  the  lunL;>  u-uallv  -uticrcd  tn  ^onic  extent, 
ilie  kidne\>  .iNo  in  niaii\'  caMS  bein,i;  >li,L:litl\"  atteited. 

The  legion-  ii.uc  hceii  dex  ribcd  bv  A.  S.  Crilhth  as  tollows  : 
"  The  organs  nt  rat)bit-  alter  .i  -ubrutaneoii-  inoculation  ot 
-li.ghtly  \irulent  tubt  ri  li'  bacilli-  are  ,L;enerall\-  nnl\-  sli,i,'htly 
affected.  Sometimes  thev  are  tire  Ironi  tuberculous  lesions. 
Fn  other  cases  one  ortjan  onlv  i^  attectcd,  ii^uallv  the  hniKS, 
oceasionallv  the  kidnevs. 

"  The  liiiii;-  ii-ualK'  i  nnt.nn  -par-eK'  scattered  l(-i(>n>  only, 
in  the  Inini  I'l  minute  grey  tubercles,  caseous  or  calcareous 
tuberclo  ^>oin(tiines  aggregated  together),  grey  nodules  con- 
taining caseotis  lo(i.  or  ca>eous  and  soltemd  nodules  gritty 
from  calciricatinn,  tin'  latter  situatitl  chirtlv  towards  the  pos- 
terior tips  iir  in  liic  thin  margins  of  tlu  hums  :  together  with 
the  above  lesions  there  niav  be  irregular  gK  \-  (  aM'ating  patches 
of  \ar\'ing  si/e  and  extent  in  the  thin  mai'^in-  or  mi  the  dorsal 
>urfaces  of  the  caudal  lohi-.  The  kidnev>  ;ire  m  the  'art^e 
niajorit\-  of  cases  normal,  or  -lio\\-  in  the  cortice-  >pa!-ely 
scattered  iniliar\'  tufieicle- ;  -.onietinie-  tlie\-  i  ontain  in  the 
cortices  grev  nodule-  wliiili  jirojeet  Iio-m  the  -urla< c  and 
extend  deejtK-  into  the  -llh-^t■mee.  and  m  ..le  medulla  (  ,i-ei Hi- 
st ii/ak-- :     rarel\-    e,i-ii.-jni-    hi-    been    loimd    m    the    pel\-is  ; 

sni.dl    pit-    ,ire    he(|Uentl\-    -eell    oU    llle    -urla(  e-   ol    the    kidlUA'S 

and  occa.-ioiKilK"  a  lew  -mall  -e.ii-. 

"  Lesion-  ,ire  not  general! \-  tomul  aiu'wheie  el -c  in  the  body  ; 
m  .1  few  cases  th.ere  ha\e  been  a  U w  milKiiA'  tuberi  le-  on  the 
i'leur.i. 

■■  In  -ix  out  of  the  i_'5  rabbit-.  ,i  moie  -e\fre  tuberculosis 
wa-  iiitxlueed  til, 111  1-  de-eribed  abo\  <  .  The  lung-  ol  all  these 
annual-  were  more  -e\-eri'l\'  atfeeted  th.iii  ,uu'  other  oi^;an  ; 
in  live  inst>ince-  thev  contained  large  ca-citing  nodule-  which 

'  One  ot  them  "ilicil  .ittrr  >'i  d.iv  s,  apii<ucntl\'  ftnm  a  M'cona.iiA  inloLliun 
'if  the  local  lesion." 

-  An  expression  de;,ignedly  used  durnig  the  earlier  stages  ol"  the  investiga- 
tions of  the  Commission,  because  it  did  not  commit  the  user  to  .iny  theory 
of  types,  but  which  nuiy  new  lie  iiucr|irctei|  to  inc.in  tubercle  b.uiih  ol  the 
human  type. 
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-onu'tinies  h\  .  >cen.v  ivpla.vd  tli(,-  f,'a-atiT  pait  ..1  a  lobr. 

In  fh.'  >i\tli  II  un,':-  wi'iv  fvun  moiv  .■\tcriM\clv  tubcniiloii-  : 
th.'V  wviv  hifiv  and  did  not  .ollapsf,  .md  ,i|)|„Mn  d  ii,,!,,  tii.- 
Mirlair  to  be  <-oniposi-d  tliroii,i,dioiit  ol  tiihcniil,,!!^  ti-Mi,  : 
flic  a'pli;di.-  lobe-  were  solid  and  caseatin-  ;iliii,,-t  thvn  i^ln.ut 
the  r.ni.LiI  l^bes  were  tubenulons  for  ,,  xmiai,,^  ,I,.j,tl,  t,„Mi 
the  surface  and  wnv  rivpit.mi  in  tli.-  .viitic,  ih,.  .  ivpitaiit 
tissue  containing  ca>catin,i;  n.Hiuh-.  The  scwiv  disease  in 
this  <-avc  UM-  pns^iblv  due  to  the  innncdiate  di>Mnnn,ition  oi  a 
larger  nnuih.r  ni  tni),iv|,.  h,,.  illi  ih.in  u^n.d,  since  a  wrv  Minil.ir 
result  has  occasionally  been  i)roduccd  hv  )hr  mtiavcii.,M-. 
inoenlation  of  slij,dnlv  \irulent  culture-. 

"The  kidneys  of  ti\c  of  th.'  -^ix  rabbits  showed  cither  iim 
lesions  at  all,  or  one  nr  tw..  niili,i!\-  mhcr.  Ic-.  Tli,  kidiic\- 
of  the  remaining,'  rabbit  contained  -c.itteied.  t^'iey.  -li-htiv 
cas(ou-  nciulcs,  -ome  projectin-  Iimmi  the  -urface. 

"  In  tour  ..I  til,,  .jx  rabbit-  the  tuhcnulo-i-  withiii  th,.  bodv 
was  ccniincd  u,  tl„.  l„„^,.  ,,nd  ki<lii,.\-^  I,,  ,,„,.  th.re  weiv 
'perlMi.  hi'  ,-n.\Mh-  ,,11  tile  ]il,. 111,1,  ,iiid  ill  !h.-  other  a  number 
"'  "iili'irv  tiihcn  1,,  m  th,-  hxcr',''  Alt-i  de-cribiiii;  the-e 
-cwre  ,md  exceptional  re-uli^  Onltitli  |„,im~  ,.iit  tiiat  "The 
inip,iil,(iit  points  in  re^.ird  i,,  ih,.  ,,..ult-  are  (i)  t'.it  though 
liie  tiiI)erculo-i-  produced  in  the  rabbit-  wa-  -.wiv,  it  wa- 
not  so  siAciv  ,1-  tiiat  wiii,  n  |,,il,,xv-  tjic  inoculation  ,,|  b,,vine 
tubeirle  h.nilli:  (_.)  tl,,,t  deatli  h.iiii  luhn,  iilo-i-  d,,!  not 
ensue  111  anv  ni  il,,-  rabbit-  within  th,.  p,i-i,,d  ,,|  ,,b-ervation 
(''■'""  ""■'■'■  '"  live  ii;..iiih-i  ;  „nd  i  ;)  th.it  the  number  of 
-ewivlv  iiif,.(ted  r,d)l.it-  h,ar-  but  a  -iiudl  proportion  to  the 
tot.il  niinih,  r  iiio.  iilat(.d  id  ,,in  ,,t   1J3  ,„-   ,.,n  j,,,,-  ,.,.„[  ,2  ■• 

Ihii-  \\r  -,,.  th.ii   ,.\en  witii  -ubcutaneou-  uijection  rattur 

'  <ir.llitlia,i.ls:  "WlR-ilicr  tlicse  more  severe  results  are  to  l)e  attributed  i,. 
greater  s,is,eptil)ihty  of  the  in.Uvi.lual  rabbits,  or  to  bibber  virulence  of  the  par- 
ticular cultures,  cannot  be  .lehnitely  .Utermine.l.  On  the  one  hand,  each  culture 
produced  ,n  two  other  rabbits  inoculate.!  subcutaneouslv.  as  well  as  in  cah  es 
slight  tuberculosis  such  as  is  often  produced  bv  the  human  tubercle  bacillus' 
On  the  other  ],an,l,  ca.  1,  ,,i  ,h,.  two  viruses  (H  ..,  ,„„1  11  ,_..,,  p,,„luced 
severe  t,iU-icul,,s,s  ,n  more  tiian  one  of  the  rabbits  ,,„„  „l.,ted  sulu  utaneously 
■ai,l  a  tl.ir.l  (II  -S)  produced  unusually  severe  n-iili.  bv  intraxenous  and 
iiitrape!it,,nc.il  inoculation," 

=  A.  S.  (irillith.   U.C.T.   I-in.  Rep.  Aj^x  v,,l.  r,  j).  37. 
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se\'cre  tubi-riiiln-i-  i-  -Mini  iinn-  pinducrci  in  tlic  r.ifiliit  hv 
tuborclr  bacilli  >,[  linin.m  \\-\)i\  .md  that  the  ic-iilt-  ot  -.111  h 
injci'tinn  ina\-  i'(ra-ii>n;ill\-  !),  ini-lradiiii;  to  tho>c  who  aif  nut 
iwaii-  mI  thi-  lart.  Duuhllr-^  the  inu^t  important  point  i> 
the  rntiir  aii-curr,  altii  injcftion>  ol  hacill:  ot  thi>  tvp^,  of 
till-  rapi<ll\-  iatal  miliary  tiibcri  ulosi-  which  i>  produci-il  hy 
tlu'  bo\ini'  ha(illn-. 

Ochlctkcr'  ha-  attadud  -ome  diagnostic  importance  to  th(! 
allf,i;rd  iininnint\-  ot  tli.  '-/nipliatir  inlands  near  the  scat  of 
inocnlatioi,  m  tlif  iat)l)it  wlini  th.c  tiibcrclc  Ixicilli  bcloni;  to 
tile  liuin.in  t\pi'.  Hi-  uiir.tion-  were  made  in  the  abdominal 
w.dl.  and  nlcfration  or,  nrnd  and  Icil  to  the  escape  of  the 
tubcr(  iilous  )>ro(hi' i-.  It  inav  be  lor  this  reason  that  thi'  fj:lan(ls 
wtTf  trer  from  li-ioii-  in  hi-  animal-  A.  S.  (inttitli.  who 
inoculati'd  hi-  rabbit-  under  the  -km  ol  tin-  baik.  between 
tile  siioulder>.  with  the  definite  object  ol  a\  'idiiiL,'.  if  po— ible, 
an  open  ulcer,  found  the  K-mpliatic  gland-  tnbenulon-  in 
nearh'  half  hi-  cases. 

'i'he  method  of  inoculatinn  ado))te(l  bv  Cirittith  n-ualb 
resiilt<(l  in  the  lorm.itioii  ol  a  e\--t.  but  -ometime-  the  -kin 
gave  \\a\-  and  (  a-eo-pui  uleiit  material  wa-  di-eharged.  I  he 
tendency  to  the  formation  uf  an  o])en  -ore  with  the  attendant 
risk  of  the  intectioii  -pieadmg  to  other  .inimal-,  1-  undoubtedly 
a  grave  objection  to  the  -ubcutaneous  method  ol  inoculating 
rabbit-  a- ordinarih'  u-ed,  and  (iritlith'-  plan  i- an  undoubted 
improNX'meiit. 

T/ic  .iiisc  of  hucilli  ycco)iniiciidcii  to  be  employed  In  ni^fnt 
experiiiieiits  iiuide  hilh  the  ohjeil  of  detemiiuiiin  tlie  tyfe  of  duiih- 
luaH.in  tnberele  haeilli.  A-  we  have  -een,  the  human  type  of 
tubercle  bacillus  i-  by  no  means  entirely  devoid  of  \irulence 
forthe  rabbit,  and  maycausea  fatal  result,  or  (rarelv)  [)rogre^-ive 
tuberc  iilo-i-  when  large  doses  are  used,  especiallv  wlieii  the 
injection  i-  mtra\'enous,  and  sometime-  even  when  it  1-  inlr.i- 
])eritoneal  or  e\in  -ubcutaneous. 

This  is  a  -trong  rea-on  for  emplovint,'  -mall  dose^  oiilv  for 
the  determination  of  tvpc.    .\-Oehlecker  ha-  -aid:  "  The  smaller 

'  Tuli.  Atheit.  a.  iL  Katscrl.  Gei^uiuiheit^ainte,  eio;.  Heft  <>,  p.  loi^  !;  Sub. 
cutane  Impfung  Kaninchen  niit  Keincuhur. 
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thi'  (lose,  the  cloanT  i-  t  Ih'  ililtrniii  c  id  tin-  rc-iilt.  "  lint  i  vru 
with  small  do-^rs  ratiicr  severe  rr-uli-  -uiiirtimr-  Inll.iw  thr 
injertioii  of  human  tubercle  baeilli.  <U\r  ,i|i|',iii  niK'  tn  m  un- 
usually hi^h  def,'ree  of  suseeptibilitv  in  ,iii  iiiili\ hIimI  i.ibhit. 
It  ha>  been  trnlv  -aid  iliat  "  thr  ral)hit  i--  a  capricious 
animal."  'ilii-,  ImwcMr,  i,  nni  ,m  lIl-^u[)l■^ahl^•  obstacle  to 
it>  u>e.  \\  I  inu-l  1)1  jurjiaiiil  |..r  cNctptional  ri>ult^.  and 
nni>t  nio(  ulatc  -iviial  a.nnnal-  in  laili  e\()ennirnt.  ^o  that 
We  may  not  be  mi>letl  by  an  exceptional  nidixidual 

Tin:  mcthini  nf  innrKldliiii^.  It  may  be  >aid  liiat  tin-  hr-t 
method  will  be  that  which  gives  the  clearest  difference  ni  the 
effect  produced  \i\-  \]i,-  iwd  types  of  baulli.  (  )!hii  ihiii^-  heui^; 
equal  a  (|ni<  k  n  -nh  i>  to  l)e  preferred.  And  la>tl\-,  i  i-  desir- 
able to  a\-oid  -ueli  methods  as  lead  to  a  di>cliar,L;uiu  tuheienleu-- 
le>iun.  and  the  C(in-ec|Ui  lit  eseajte  of  tllheK  le  h.n  lUl  whleli  nia\' 
Lipen  the  door  to  >i)ontaneon>  inlee|j<,n  in  other  le-e arch  aiimi.d-. 

Oehlecker  preler>  intrax-eiidii-  iiKKUJatioii,  ,md  tin-  i> 
>iipl)orted  hv  Park  ,iiid  Ki  uinw  I'de,  and  io  ^onie  extent  bv 
A.  S.  Grit'lith.  il  thi-  in.  t  hod  be  ado]ited  tin  dn-e,  a-  we  ha\c 
seen,  >hould  not  e.xxed  n-oi  millij.;ramine. 

Kossel,  Weber  and  llen^--  mainly  used  the  -uIk  utaueous 
method,  and  thi>  was  largely  t  ini)loved  (together  with  the 
intrawnons)  by  A.  S.  Ciriflith  ai-o.  With  tlii-  m-thod  [..milli- 
gramme- mav  be  injected,  and  tin  n-uh  i-  a  rtain!\-  .piite  a- 
.-harp,  tiii.u::h  not  >oquicl<,  a>  wlu  n  o-oi  mil Hl^i amine  i-  inje(  ted 
intravenou>lv. 

The  intra])eritoneal  method  ..|  mot  nlation  h..-  lew  -np- 
porters,  but  in  the  opinion  of  the  wiilei  :t  i-  pieleL.Me  i..  the 
other  iiiethiKl-.  and  Ini  tin  l.ill.iwiii-  na-on-,  intra\enou- 
inoculation  rt'cpiires  a  taietul  e-tim.iti..ii  (.|  d«i-e,  a  proce—  in 
which  it  is  possible  mistakes  mav  i"  .  ur.  iui.  laii^e  ,t  do-e  mav 
gi\-e  verv  misleading  re-ult-.  iln'  re-ult-  ol  -lu  h  e.xpeiinu  nt-. 
therefore,  when  published  do  not  earrv  (|iiite  tin  -,ime  con- 
\iction  to  the  reader  as  tlujse  obtained   hv  nthei    method-. 

Suheiitaneous  injectitm  is  open  to  "hjeiiion  a- mentioned 
alreadw  on  aecinml  o|  tlie  open  ulcer  whi(h  u-iiall\  ic-ults  ; 
for  in  such  in\-e-tigations  as  we  ,ire  enn-idering  it  i-  of  para- 
mount importance  lo  open  no  door  tei  the  i!i.-.^!hle  !  1  !M..nii.-^i,  ,n 
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111  infection  ;i('<ii!'  nl.ilK  in  nilict  .uiiumI-  ii-cd  in  t!ir  icM-arcli. 
It  i-  tlii--  (lanmr  uim  h,  in  tiic  \\iit(  r-  Mjiniion,  iiii>  rcMiltitl  in 
-M'  ii  iiitAlrit  able  (onln.^ion  in  attcin]it-.  to  nidclily  the  type  ot 
I  ul)rn  li    h.M  illi  1)\-  passafii". 

lilt  i.ilniitMii.  ,il  niji'.  tKii  I-  iVic  tmiii  tiicsc  obji'ctions.  It 
^i\i>  a  very  -li.ii  p  .iml  d  ■  nl.  li  iv-uli  m  i  \\r  ininicnsc  majority 
of  casfs,  c'Sp'M  iali\  i'  i-'  luilliuianiiui  lir  llir  dn-c  i  inpl(>yo(l. 
hi  tile  rare  case  t)t  an  niilcci>i\'e  rc-uii  ni  nui-  (>!  thr  aniniaU 
M-'  il  lii  a  ,:,'i\'cn  experiment  the  donht  (an  al\\a\-  be  chspelied 
li\  I  In  mjection  ol  a  second  rabbit  with  material  taken  Ironi 
llie  line  whii  h  ,L;a\-e  the  duiibtlul  le-iih.  \\li\-  then  is  not  this 
methotl  tieneralU'  i  hn^en  ■  It  i-,  1  behe\e,  because  nf  thr  fe.ir 
ot  acci(h-ntailv  woimdini,'  tiie  a'luii,  or  some  other  pait  ut 
the  intestine.  This  tear  i-  nntnuiidid.  Such  wounds,  in  an 
experience  extenihn^  over  more  than  a  thuu-aiid  injections  of 
this  kind.  ]in\'e  -rldmn  ncrnrred.  and  w  hi  n  the\'  lia\'e  done  so 
ii,i\  I-  led  to  nil  I  nnlu^ii  in '. 

Siuniiiiiiy.  it  mav  be  -aid  that  tlic  rabbit  is  one  ot  tiie 
uiii-l  ^useeptible  ot  all  ainm.iK  Id  inleeti''n  with  the  bo\ine 
t\-pe  of  t>d)ereie  bai  illiH.  howe\-er  in|eeted  ;  tint  it  shows  as 
a  mil  a  liiL;h,  but  -nmewhat  wiriable.  resistame  to  tlie  Innnan 
t\pi-  ii!  tubiii  ie  bai'ilhis.  lesions  ot  a  i  hi'iinii  t\'pe  beini.;  nut 
unlre(|uently  seen  in  the  iun.qs,  and  sometimes  \u  the  ki(.lney>. 
Some  considerable  experience,  therefore,  is  necessary  in  the  use 
111  till-  aninial  to  a\oid  bi  uil;  mi-led  b\"  exeeptional  n-ult-, 
un!'-- >  a  number  n!  animab  are  u-ed  in  earh  ixperini'  nt. 

Subcutaneous  (11  intraiieiitinieal  injertinn,  nf  lo  .ir  i  milli- 
^  ,, mines respecti\"el\',  i-  ttie  method  le.i-t  li!<ely  io  mislead.  But 
equally  good  results  ma\-  be  obtained  in  skilled  hands  by 
intiax'enons  in]eriiiin--,  prii\ided  that  the  doses  are  acciu'atelv 
measured  and  dn  imt  excied  o-or  milligramme  of  bacilli. 

'  llif  \vrit(.T  im-fcrs  tn  use  fi>r  niti.i('LTituiRMl  iiiji.i. tmn  in  the  pl.uc  nl  tlie 
cinlinary  liypoiifrmii  s\  ringe  an  (.■xtenijioii/cd  ulana  pijictte.  In  urder  to 
regulate,  o.xattly  tlic  dcptli  to  whicli  tlie  pipette  penetrates  tlie  end  of  the 
pipette  is  drawn  out  abruptly  into  a  tine  capillary  tube  about  J  inch  long, 
riie  sudden  niteration  of  diameter  thus  produced  forms  a  slumlder  wtiich 
arrests  the  further  progress  of  the  pipette  when  it  penetrates,  as  it  often  dues, 
with  a  jerk  through  the  .ibdoininal  wall,  l-'or  this  beautiful  method  the  writer 
IS  indelited  to  1  )r  H.ilfkiiie  who  dcninnstrated  it  main-  yeais  ago  in  the  Cam- 
Dridee  Laboratorv. 
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IIIL    blAHIIIIV    OF    TVri-     OF    TrBIRCIi:    r.A(   IFI  I 
IN    AK'lll  HIAL    CLLl  L  RF. 

\       I'lic   Stiibill/v  of  Ciil/itnil  Clhinu/rrs. 

Thi>  part  of  the  >ubject  has  been  dealt  with  aln  ,i,l\  .  \V, 
have  soen  tluit  tubercle  harilli  i\hiliit  a  <aj>a(ity  Inr  n1,,\\1v 
adaptuig  themselves  to  tiic  i  .,n,liti(iii>  of  artificial  cultiv.itii.n, 
and  come  gradually  to  ;:;rwu  m  thr  t,-t  tnhr  nnuv  ami  mmc 
luxuriantly,  the  dysgomc  Ix.xinc  >train->  tlm-  t(  uduig  to 
approximate  to  the  eugonic  huniau  >trams  and  the  distinct i\c 
cultural  characters  ot  the  type^  to  become  at  leuL;th  obs(un(l. 
At  the  same  time  it  may  be  doubted  wlutlur  b,)\ine  vtraiii-, 
ever,  or  at  lea^t  during  the  course  of  ob^er\■ations  even  when 
extended  as  long  as  is  reasonably  possible,  assmne  to  'he  full 
the  eu,t,'onic  charactcr>  wliidi  di-tiimui-li  the  liiiman  type. 


1''.      I'll    S/alil/iiy  ,if   \'iiulciuc  aunuii  Avtifnial 
Citltiviitiiiu. 

It  i>  naliual  tn  >uppo-c  that  >tep  by  step  \Mtli  thi>  sl,,\vly 
progres  mg  adaptation  to  the  condition^  of  >.ipiophyti<  us- 
tence  some  loss  of  correspondence  to  the  coutlition-^  of  paraMiic 
life  must  occur,  and  some  degree  of  attenuation  of  \  irulcnce 
consequently  ensue.  How  far  thi-;  i>  the  case  \vc  nui-t  attempt 
to  ascertain  by  an  examination  o|  tin  a\ailabic  c\idence.  But, 
in  order  to  avoid  being  tedicjus,  the  verdict  may  be  anticipated, 
and  it  may  be  said  at  once,  that  attenuation  under  artificial 
cultivation  is  as  a  yule  very  sligiit,  anil  often  imperceptible  after 
one  or  more  years.  TJiat  u'lien  it  naurs  'it  does  so  capricious/v, 
and  luoidd  seem  to  be  determined  by  causes  about  which  at  pre- 
sent little  is  knomn.  Tubercle  bacilli  indeed,  we  shall  lind,  are, 
as  to  their  \  irulcnce,  amongst  the  most  stable  of  all  bacteria.' 
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Do   tiihcnic   hmilli,   on   transference  from   the   aninuil    Jiady 
to  luiificiiil  (  ultiirc  ineJid.  lose  immediately  smne  of  t/ieii   ;  ini 
knee?     in    tlir  lahnratmit-.  nf  tlic   Knyal  Commission  in    tlic 
cariiif  I't'iiiKJ  ut   their  iii\  (-.tiuatmii-  tiibiii  ulniis  tissues  were 
fre(|Ui'iiil\-    i'iiiiiln\c(|    Id]     iii()(  iilatiiiii.       In    tlu>c    cases    the 
mnuber  nf  bacilli  injei  tnl  were  estiniated  by  CDimtiii^.     At  a 
later  imiiihI  injei  tiuns  ut  |iini'  culture  wic  alnmst  cvclu^iv  el\' 
used.       It    was  ti.iuid  nii   i  uuipaiint^    the    result-    nt    the    twn 
!iicthnd>  that  a  ^i\eii  number  uf  tuben  le   bacilli   taken  truui 
artilicial   cultiu'es  and  susiiended   in  a  small  i|uaiilit\-  df  salt 
solnlinn,   pniduied   a    tar  less  severe  disease   than    the   same 
number  i>l    bacilli    tnmi    the  Icsinns  of  a    tuhercnl'iu-    .iniiual 
injected    tiit,'ether    with    an    emulsion    ot    annual    ti-sue'.       It 
was.  as  a   mallei    o(   fact     e-tmiated    liom   ailuai   e\|ieiimints 
that    to   pioduie   in    the   (all    In'    mje<tion    of    (  ultuic  results 
as   severe    .is    iIujm'    caused    b\-    the    injection    ot    tuberculous 
tissue   emulsions    containing    haulli    belonging    to    the    same 
original   strain   se\iial    hundred    tiines  as   many   bacilli   were 
required-  ;  and  this  held  i;ood  ol  i  ultnres  cjuitc  recently  isolated 
from    the   animal    body.     The   <|uestion,    therefore,   arose — do 
tubeiile  biicilh  lo^e  some  of  their  \  iiulciice  almost  innnedi.itely 
on  changing  from  a  par.isitic  to  a  sajirophytic  existence  ''     ( )r 
is  the  difference   in   the  results  mentioned  abo\"e  due  to  the 
atljin-ant  action  of  the  (.■mulsilied  animal  tis-ue  injected  along 
with  the  bacilli  in  one  case  but  not  m  the  other  ?     The  (juestion 
luight,  of  course,  ha\'e  been  settled  by  a  direi  t  experiment.    One 
had  onl\-  to  take  >im\v  cultme  and  injict  eijual  doses  into  two 
series  of  animals,   suspending    the   bacilli   in   the  one  case   in 
physi((|ogical  salt  solution,  and  in  the  other  in  an  emulsicjii  of 
animal  tissue.     P)Ut  there  was  so  much  more  important  work 
uomg  on   tliat   thi-  was   not  done.      In   the  absence  of  direct 
e\j)erinicnl   of  this  kind  one  can  onlv  consider  probabilities, 
.iiid  it  may  at  least  be  said  that  no  inuiiediate  loss  of  virulence 
on  the  change  of  the  conditions  of  life  which  we  are  considering 
ii.i-  bi-en  fvi'ved  h\  the  espemnents  referred  to  abcna.',  and  that , 

'  For  e.xaniples  see  Calves  3S5  .-iiul  100,  Heifors  iyt  .Tiitl  jj-,  and  (Itiats 
.1  .ai(i  17.     1\'  CT.  Int.  Rep.  .\pp.  \mI.  n.  pp.  2oj  ,ui<l  20;. 
•■  h'.C.I .  Int.  Hep.  .\pp.  viil    ni,  p.  1^7. 
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on  the  contrary,  it  apj)earKl  likfly  that  the  diht-rfnco  in  the 
si'Virity  of  tln'  diM-aM'  which  was  obstrvi'd  was  due  to  the 
adjuvant  actii>n  of  theilead  tissue  injected  along  with  the  bacilli 
in  the  one  part  of  the  experiments.  For  dead  and  ennilsifud 
tissue  may  reasonably  be  thought  to  al'tnrd  the  inirrobe--  at 
once  a  suitable  and  accustomed  culture  uicdiuin,  and  a  mechan- 
ical protection  against  the  bactericidal  forces  which  the  new- 
host  would  otherwise  be  able  to  bring  against  them  unimpi  dd, 
and  thus  to  allow  them  to  multiply  in  comparative  security. 
Possibly  also  the  difference  may  be  due,  in  part  at  least,  to 
preformed  toxins  present  in  tin  tuberculous  tissues  injected 
along  with  the  bacteria. 

Does  /yr(\Qn'ssi7'e  o.ttcnuatioit  occur  in  mlijuial  ciil/iircs  ? 
Koch,  Schiitz,  NeufeM  ainl  Miessner  '■  :.('  recordt(|  tlie  atten- 
uation of  a  stram  of  b(i\  ine  tubercle  bacilli  which  originally 
was  highly  virulent,  but  which,  after  long-continued  cultivation 
on  broth,  suffered  such  a  loss  of  \irulence  that  e\en  large  doses 
could  be  injected  intravenously  for  the  immunization  of  cattle. 
Trudeau  also  mentioned  a  strain  which  after  nmn-  tlian  14 
years  of  artificial  (  ultixation  was  capable  onlv,  when  injected 
into  guiiH  a-piu--,  nf  ihmiIui  iii^  an  enlargement  of  glands  ami 
spleen  wliii  li  IK  \(  r  hd  !..  A  fatal  ti  1  niination.  |)i-  Sciiweimtz 
describe' 1  an  altrnuati  d  .-train  nf  tubert  !•■  ])ai!lli,  dlitaincd  frmn 
Trudeau,  wlmli  is  possibly  nlrntical  with  that  iiuntinned 
above.  \'all(je  has  described  the  attenuation  of  a  strain  of 
tubercle  bacilli,  isolated  by  Xocaid  frnm  a  liorse.  This  strain 
wa-  said  to  have  been  \-ery  \irulent  nriginallv  but  to  lia\e  ln>t 
ith  virulence  little  by  litt'c,  so  that,  .it  leimth,  the  ~iil)cutaneous 
injection  of  i-o  inilligramine  into  guinea-pigs  caused  onlv  a 
traiLsienl  n  lrogiessi\e  disease  of  the  neighbouring  glands, 
while  eight  or  ten  milligrammes  wi  r<  required  to  produce 
severer  lesions.  Lindemann.  wh.i)  al-~o  worked  with  tl  .  strain, 
confirm'  (1  this  statement. 

Arloing  and  ("ournioiu  [nuduced  an  attenuated  Mtrain 
of  tubercle  bacilli,  which  grew  as  a  homogeneous  suspension 
in  fluid  culture  media  by  means  of  mltivation  in  glycerin- 
broth  which  was  frequently  shaken. 

P.Trk    i'v.!   Knnnwiede  speak  of  loss  of  \-irnlence  of  two  of 
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till'  bovini'  strains  which  they  <xamiiii(l'.  On  thr  nthrr  hand, 
Knsx'l  Wrbtr  and  Hiiiss!'  found  that  tlic  hoviiu-  tiilxKir 
l)a<illns  n-taiufd  it>.  viniliiicf  diirint;  twn  vtars"  artilidil 
(  iilfivatifiii  1)11  xTuiii. 

Vt'iy  httlc  (.'vidcncf  ui  loss  cf  \iiiilciu-o  was  observed 
by  those  who  worked  for  the  Ivoy.ii  (  oininission,  although 
certain  strains  were  kept  under  observation  for  <  onsidirablr 
periods  of  time,  and  their  virulence  tested  after  Ion;.;  inter\als. 
Mich  evidence  as  bears  on  the  question  has  now  been  gathered 
tof,'ether  from  the  Apjiendices  to  tlie  Reports  of  the  (  oni- 
mission,  and  is  set  out  here  for  tin  in-i  iim,  Hi,  tnllowing 
table  contains  expcriiiK  iits  madr  on  the  call  with  accurately 
measured  doses  of  bacilli  ul  bo\  iiif  tv|)c.  the  iiiotK  of  injection 
in  each  case  being  subcutaneous,  ami  tin  dose  of  bacilli  the  same. 
The  experiments  are  arranged  in  the  order  of  the  total  duration 
of  artiticial  cultivation  to  which  cadi  strain  had  been  subjccttd 
at  the  time  the  test  was  madr,  with  the  object  of  seeing  wlictlur 
the  results  becom.-  aii\-  less  severe  as  oiic  jia.sso  trnni  tin 
beginning  to  the  end  ol  the  table.  Sii.  h  ;i  .  nnipari-dii  ran  nii|\ 
be  justiticd  if  we  lia\e  good  gn>uiKi>  lor  assiimlm^  tli;it  all  the 
strains  possessed  originally  the  same  degree  u\  \  uuli  mi  .  \\ , 
believe  that  tlii>  was  the  case  for  reasons  whn  h  ha\i'  been 
discussed  at  Ini-th  iii  \\\i-  pvi-y\(>\]-.  chapter  (pp.  2i>j  </  sc\/.)-\ 

The  niiiiilx  1  i.i  sii.iiii-  .,|  tubercle  bacilli  of  bovine  t\pe 
available  for  this  coiiip.iri-nii  arc  imty.  Jluv  im  hid.'  k,  ul 
Iniinan.  i6  of  boviiic,  aiul  3  of  jjorcinc  origin. 

The  conditions,  apart  lioni  tlic  pcint  under  consideration, 
were  as  nearly  as  jjdssiIiIc  the  -.mic  m  the  various  experiments. 
I  he  strains  had  ne\er  been  grown  ..n  glvcerin  nii'dia,  nor 
indeed  on  aiutlnnL;  Imt  plain  serum,  niilcss  perhaj)s  in  primary 
culture,  on  plain  >  ^u.  The  eultiiri's  actually  used  for  injection 
were  grown  on  s,rnin  tur  21  days. 

'  Hum-  iiiitlK.rs  tluiik  it  is  iiniK)rtiint  to  nso  Oiirly  gincrations  for  mea.Miring 
the  virulence  of  strains  of  tubercle  hacilli ;  and  they  aild—' Although  our 
"nrk  as  well  as  that  of  others  has  shown  that  there  is  a  marked  degree  of 
st.iljility  in  this  characteristic,  still  where  one  is  using  this  characteristic  for 
differentiation  no  reliance  sliouKl  be  put  on  such  stal>ility  in  indi\idual  1  ul- 
tiires."     J,, urn.  nj  Med.  /iVs.  lylo,  vol.  .\.\m,  p.  j8.v 

-  Tub.  Arbeit,  a.  d.  KaUerl.  (iesHndheilsamIe,  Heft  3.  ;•    1 1. 
!!-■■  f'iDtnote  on  page  Joi. 
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Table  XI 11.    Relation  of  rintleiue  to  duratiiniof  artijkial  lulti- 

vatioH.  as  shown  by  40  >trains  of  bovine  typf-      lVsto<l 

by  subcutaneous  injection  into  87  calves,  tlie    virulence 

beiny  ineasuretl  by  tlu'  (iuratiim  n(  iln   di,  ,i~i        l)..-e  50 

niillif,'ranimes  of  bacilli. 

11     Huiiiiiii  ntik'iii  J)     Dit'il  (i|  iini.<iin|>hiatc'(l  tulicriulosis. 

II     llipMMi.  K     Killetl  v«lion  tlymi;,  or,  in  a  few  tiLscs,  when 

P     I'liriiiu  apparently  alxmt  to  die  in  a  ilay  or  two. 


K  \VcU  =  KiUnl  wlitn  i.ipalile  of  \i\\n\t,  some  cunitiUerable  time  longer 
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reference  to  furllicr  particulars 
the  Ap|)endices  to  the  J<eports  of  the  Koyal  Commission. 
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rho  calvfs  Wire  as  nearly  as  possible  of  tlu;  same  ago  and 
-i/f,  and  all  of  the  same  hnrd  ( Iirsiv).  Tlie  dist-asc  rausi^d 
liy  the  bacilli  injected  was  either  allowed  to  terminate  natur- 
ally, or  the  animals  wen  kilLii  i.iil\  wlieii  obviously  dying, 
except  in  five  cases  wher(  the  anunals  wen-  killed  when  thev 
were  apparently  capable  ot  li\  ing  some  cun^idirable  tinn  longer  ; 
wiien  this  was  the  case  it  is  indicated  by  the  w«)rd  "  well  "  in 
tile  table.  In  no  case  included  in  this  comparison  was  anv 
-'  rioiis  complication  present.  Consequently,  the  rapidity  vvith 
whi(  h  the  disease  reached  a  fatal  ti  rmination  in  each  case  m.iv 
tairly  be  accepted  as  a  measure  of  the  severity  of  the  n-sults 
attributable  to  the  inoculation,  and,  therefore,  with  re>erve.  of 
I  lie  virulence  of  the  bacilli  injected.  The  only  disturbing  factor 
the  variation  in  the  susceptibility  of  individual  calves.  This 
i-  .idmittedly  considerable,  but  calves  of  high  and  low  virulence 
may  be  expected  to  be  distributed  fairly  evenly  over  so  long  a 
li>t,  and  tlm>  to  a  great  extent  these  variations  will  neutralize 
one  another'. 

Table  Xni  coitaiiis  the  re^ult>  of  the  subcutaneous  inocu 
l.ilioii  of  87  calves  each  with  50  milligrammes  of  bacilli  of  bo\ine 
\  pe  grown  under  the  conditions  of  artificial  cultivation  on 
plain  serum   for  periods  wliich   xaried   from   live  weeks  to  _'{ 
\'ears. 

The  !ii>t  jKiint  which  conies  out  dearlv  from  tlif  i.il)l(  1- 
ihat  in  almost  every  case  (I'im  only  excepted)  tli(  ili-r,!-., 
terminated  fatally  (or  threatened  to  do  so  in  .1  U  w  lioin-.  or  at 
most  a  day  or  two)  within  a  period  of  a  nmnili  or  two  of  tin 
injection  ;  and  tin-  wa-^  the  (,i~e  whelliei  tin'  \  iiu>  had  Ixc  n 
fleshly  isolated  from  the  animal  hodv.  <ii  li.nl  In  en  a  vear  tu 
two  under  artificial  culti\ation. 

Tllu■^  the  five  animals  which  suffered  lea>t  >e\-enlv  are  not 
■  imoii'-:  those  inoculated  witli  the  oldest  strains,  but  an 
-'  altered  imi):irti  dly  abo\it   the  tai)li-       And.  coin-ei-t  1\-,   the 

'   In  cases  such  as  H  (>i),  H  8q,  15  vi,  ii  10,  wiierc  only  (Hic  animal  anpe.irs 

-  ii.iviny  hcon  injected  with  each  strain,  it  might  he  thought  tliat  the  strain 

in  question  was  of  lower  virulence  th.in  the  standard.     liut  in  each  of  these 

cases  the  results  of  inoculation  of  other  calves  with  lo-milligranime  doses  or 

wth  tissue  emulsions,  us  well  as  tho.^e  of  inoculatinj-  rabbits  and  othet  aniiii.ils 

■.ill  thcic  strains  IciiJi  no  suppoil  to  lliis  supposilioii. 
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severest  results,  ,i>  -.Imwn  1>\-  ,i  icnuiiiatiiui.  ,'.i  iiuiJn  fiital  or 
immediatt-lv  ttm  atriicd  \n  tlnif  wii'ks  ur  less,  occuiad  with 
\iru-^iN  wliiili  liad  been  ^rovn  lor  xrry  dil'krtiit  periods  of  tiiiK', 
naniiK',  i^n  3  weeks,  j,  j],  N,  Nj,  11.  and  u  niontlis. 

li  the  I  vpcrinii'nts  are  arraii.cjid  accoidin;,,'  to  the  nuiuber  nj 
month-  during'  whicli  the  viruses  had  been  rultiwited  artihcially 
anil  the  a\i'r,i,u;e  duialion  oj  hie  m1  the'  eid\e--  ol  eacli  yrcnij) 
(■.d(  iilated  the  re-uhs  are  a>  foHou-,: 


l>llr.iti-)M  ul"  N'J.   "f 

arttticLil  calves 

(:ii!tiv.-ui»n  in  each     Average  duratio 

111  niuhlhs  uroup  ol'tliM:a!ir 


|l,.r..lioM..f  N...  ..f 
.trti'H'ial  calve- 
'  iiltivalii'ii     in  ea«  It     Av-r.i^e  •liirati-m 


dU- 


;;r..ii|i 


,.f.!i 


12 

1 

38  75.i.iNs 

lU     I  I 

1         475 

2-3 

,i* 

37-2       .. 

II    12 

i         30 

3  4 

I  t) 

355       .. 

12   13 

(         26 

4-5 

•n 

33-4       .. 

14   15 

1         38 

56 

5 

41 

15   16 

3(i2S 

f>  1 

4 

38 

16  20 

'■  i       34  3 

78 

1 

355       .. 

20    22 

il 

8^9 

'<; 

35 

25    27 

\         44 

q    10 

1 

38 

lys 


*  l-ixtlihlin^;  (Jilt;  u  liK  h  \\.i^  killi  d  in  l.nrl\'  ,i;ikii1  L-ciiulitinn  iikhi.'  t;,,in  thru- 
■iionths  after  inuciilation. 

t  ICxtluUing  two  wliuli  urrr  Uilliil  in  i,iirl\-  ijnod  mnilitiDn  iiiorc  tli.iii  three 
months  after  inorulation. 

*  Kxchulini»  one  whieli  w.is  Uillei!  ill  l.uilv    yiH.il  i.inclitiun  lifty  hmr  il,i\^ 
fter  inoculation. 

<5  ExeliulinfJ  one  whu  h  w.i-.  killeil  m  laiil\  uoml  eMiiihtion  tliree  iiiontlis 
.ifter  mm  ulation 

TheM'  le-nlt^  are  rendered  u'ret^uiar  by  the  fact  tliat  there 
are  not  enou,u'.i  cahe--  in  eaeh  k'""P  to  neutrah/e  tlu'  effect  of 
dit'ferenee>  in  the  resisting  power  of  different  uuli\iduals.  It 
i>,  therefore,  better  to  aiTani;e  them  in  larger  groups,  as 
f  .Hows  : 

I 'iir.ut'ili  <•!' ,initi<.ial  No   ofraUes 

uultivalioti  ill  eadi  fjrolip 

Inilor  SIX  months  .  .  .  .  ,}2*  36  5  days 

Six  to  eleven  months     .  .  30+  36  6 

One  to  t\vo-and-a-(iuarter  years  20*  354 

•  KxcludinR  three  which  were  killed  in  fairly  good  condition. 

t   Ivxcluding  one  wliich  was  killed  in  f.iirly  good  condition 

X   Excluding  one  which  was  killed  in  fnrly  good  condition 

JMom  tlii'-  analysis,  then,  we  tmil  no  e\idinee  whatex'er 
of  progre^si\e  attenuation'. 

'  The  experiments  included  111  the  tables  al)o\  e  were  iii.ule  partly  liy 
A.  S.  Crillith  and  |)artl\  \'\  tin-  present  writer,  and  11  i-.  notneal)le  (if  we 
bclect   the   calves   injecttd    \\\\\t    strains  of   human    origin,    uhich   form   tlie 


.\\cr.t^c  diir.i:i.>n 
of  dise.i-^; 
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IvxiR'rinuiits  in.iilc  with  ^xniilv  stiainsof  barilli  tr-^tcd  when 
tirshly  isciliitcd  fmin  the  ammal,  and  .iLiam  fidm  time  to  time 
after  Innfi  intei\al>  of  cultivation,  wmild  idcljablv  be  eonsidered 

uuly  lUiss  which  tonluius  niuu^h  aiinii.iN  inji'itt'il  \'V  each  of  11s  for 
>atisfactory  comp<irison)  that  those  injected  by  (iriltith  h\til.  on  the  whole, 
a  httle  lonRer  than  those  injected  by  the  writer.  Possibly  this  is  due  merely  to 
chance,  for  both  .aiUiors  used  identical  methods,  but  lest  it  sliould  be  thcnight 
that  the  results  obtained  independentA'  by  two  observers  are  not  so  strictly 
comparable  as  those  obtained  bv  .iiic  onl\  the  roults  of  iIk  \intcr\  imnnl.t- 
tions  are  civen  separately  below. 

own  lUiKulalii'iii  aliine. 

So    oflJ.ilvC' 

in  ench  ijrinip 

17 
II 


The  atith-ir's 

l>lir.(lt<iii  of 

jiitifK  i.il  •  iiUi\,iii>  n 

1   nder  0  inontlis 

0-11 

I2-,JC  ,. 

2.5-27 


.Xvcr.'ige  dur.iti'Ui 
of  di>e;i^c 


33-6  days 
35-7     .. 
9  ,V7     .. 

3  43-7     .. 

Mere,  indeed,  wouhl  .ippc.ir  to  lie  .^oIllc  tratc  of  ciidence  of  progressive 
attenuation,  but  it  is  %cry  slight,  .iinounting  only  to  a  prolongation  of  the 
disea.se  by  a  few  days  after  more  tli.m  two  vi.ir-'  cultivation.  Moreover, 
the  nunilx-r  of  animals  in  each  class  1.^  too  .^iiiall  to  afford  a  basis  lor  anv 
definite  conclusions, 

l>om  the  records  of  the  Commission  another  series  of  cahes,  injected  with 
doses  of  10  liulliijraninies  might  be  e\,uiiiiied  to  >ee  whether  they  a0ord  any 
evidence  of  attenuation  occurring  in  the  course  of  aitilKial  cuiti  .ation.  Hut 
the  results  are  so  irregular  as  to  be  of  little  \alm  tor  tin-  purpose.  1  his 
irregularity  is  no  doubt  due,  as  we  have  seen  already,  to  ilillerences  in  the 
individual  susceptibility  of  different  calves,  for  sometimes  of  two  calves 
injected  at  the  same  time  and  with  the  same  suspension  of  bacilli,  one  would 
de\elo|)disea,seof  very  different  degree  of  severity  from  that  de\elopeil  l>\  the 
other.  Irregularitiesdue  to  this  cause  were,  as  u,i-  to  be  expected,  much  greater 
with  the  smaller  dose  (10  mg.)  th,ni  with  the  l.irgrr  dose  (^omg)  of  bacilli. 

There  were  .(7  calves  miectnl  with  10  iiiilhgr.iinnie~  ,iiid  whik  ino~t  ot 
them  ilied  of  acute  miliarv  tubeii  ulo.-i.s  .,  tew  week.s  alter  in,,(.  ul.ition,  i  |  wire 
le,-s  .severely  atfectecl.  .md  when  '.lilled  at  the  end  of  three  uiomiIin  were  fouiul 
to  have  developed  .1  iiibereulosis  of  a  more  or  less  chronu  type  It  ni.iy 
be  interesting  to  see  how  these  less  severely  affected  calves  were  distributed 
among  the  strains  of  different  ages,  Se\  c  11  of  them  had  been  iiioiuhited 
with  strains  which  had  been  under  i  ullis  .ilioii  U-s  th.in  -i  year,  .iihl  tlir  s.iine 
number  with  strains  which  h.id  been  under  cultuation  for  one  to  three  years 

(Ine  of  the  viruses  which  produced  these  comparatively  mild  result.;  had 
been  grown  uniler  artificial  conditions  for  three  years,  and  tw<i  others  for  two 
years  and  three  months.  On  the  other  hand,  one  bad  been  cultivated  lor  si.\ 
weeks  only,  another  for  two  months,  and  two  others  for  four  and  a  half  and 
seven  months  respecti\ely.  'J  he  low  ilegree  of  severity  of  the  disease  in  these 
cases,  therefore,  cannot  be  attributed  in  any  degree  to  attenuation  of  the 
strains  by  long  continued  cultivation,  liideei',  in  many  of  the  i  .ises  the  pro- 
duction of  disea.se  of  typical  severity  in  othtr  cahes  iniected  .it  th 


m 


e  s.ime  time 


and  with  the  same  doses  of  these  strains 


d  tn  <lunv  that  1' 


•  nothing 


204 
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iiKirr  >ati>lact(ir\'  r\'(lcnrc  than  that  l)nmglit  forward  above. 
rnfortunatel\'  r\  idem c  of  this  fciiid  is  vvrv  scanty.  Such  as  i> 
contained  in  tfic  l\rport-  of  the  Rov.d  ("oninii^sion  i-  alnnn. 
all  inehided  m  Table  Mil. 

I!  I  .iliir  ^i\  \\(ik>'  .irliiK  i.il  I  nlm  .itii.n,  iiijciti'i.  in  a  (Idsc  iif  30  lug. 
briiiiKht  ,1  1..1II  t"  llic  iic.mt  of  il,  ah  lii  |t  cl,i\-,.  Allrr  i2  iiiontlis'  .irtificial 
.  iilti\ation  It  killed,  with  ihc  same  dose,  amithor  ealf  in  3.1  days.  Tested 
.igaiii  after  Ji  iniinths'  eiilti\  atimi  it  killed  a  third  ealf  in  jg  days. 

H  II  .ifter  -k  niontlis'  1  ultn  .itn.n  l>rought  a  calf  to  the  jioint  of  ileath  in 
23  ilays,  C'ulti-.ated  fir  12  le.wnths  it  was  tested  again  and  killed  a  ,  ,ilf  111 
2,i  d.i\s. 

11  III  \\,is  iirst  tested  .ifter  f,  months'  eulti\atioii  and  killed  in  ^o  da\s. 
Tested  afjain  after  14  iiiontlis  it  killed  in  .}=;  davs. 

H  14  was  te.-.ed  on  three  oce,.sions  hut  not  before  it  had  been  .ilreaih  i--,J 
month--  iiiidcr  artiticial  cultivation  It  then  killed  a  calf  in  a  dose  of  50  mj;. 
in  45  days.  1  liree  and  a  half  months  later  it  killed  .mother  calf  in  u  davs, 
and  after  a  further  interval  of  lo.l  months,  it  killeil  a  third  .ah  111  41  ila\-s. 

H  3.S  was  lirst  tested  after  I4  months' cultivation.  It  thin  killed  twocahes 
inje.  ted  siihcutaneously  with  30  mg.  doses  in  j,^  ,ind  ij  da\s  respectively. 
]'ivv  ,nid  a  half  months  later  it  was  injected  snbcutaneouslv  in  lo  nip.  doses 
into  two  calves.  fJnc  of  these  animals  died  of  general  tuberculosis  in  v< 
days  ;  the  other  was  killed  after  108  days,  and  found  to  have  developed 
tuberculosis  of  moderate  severity  only.  When  the  strain  had  been  cultivated 
for  2-'  months  -  that  is  to  say  8  months  after  the  first  test  — it  wasagain  in|i  -  led 
into  a  call,  this  time  in  a  dose  of  23  mg.,  and  killed  in  33  davs. 

ihese  (  \jn-f  inients  afford  no  evidence  of  ))ro^ressi\'e  atten- 
uation dniiiiL:  aititieial  enltiwitioii  within  the  eomparativ-ely 
short  jieriod  inp  to  2}  years)  muler  observation'. 

11  misiial  about  the  Mrulence  .  .f  the  strain^,  but  tli.it  the  lesser  degree  of  severity 
of  the  disease  produced  in  iirtain  calves  ».i~  ,lnc  to  their  possessing  liiyber 
]H)wers  of  resistance  than  the  average. 

1-urther  particulars  of  these  cahes  may  be  louiid  in  the  .\]ij'i  ndu  es  to  the 
Reports  of  1  lie  Commission.     See  In  I   h',  p.  App.  vol.  1.  fi.  41 .  .iiid  \  nl    11,  p.  105-. 

'  In  another  c.ise,  however,  uhere  the  interval  u.is  longer,  some  altenii.i- 
tion  would  seem  to  have  occurred  (unless,  indeed,  this  was  an  addition.il  instani  e 
of  separation  of  the  more  eugonic  element   from   ,in  originally  iiiLsed   virus). 

This  strain  was  known  as  H  m  S,\\  .  and  tame  originally  from  the  mes- 
enteric glands  of  a  child.  It  appe.ired  to  possess  when  hrst  tested  the  virule.ue 
of  the  bovine  type,  but  tin-  tests  arc  not  entirely  convincing  owing  to  the  small 
doses  of  bacilli  given,  .\ccordiiig  to  its  cultural  characters  it  was  classed  by 
ICastwood  in  Cr.ide  HI,  among  the  more  easily  growing  bovine  viruses. 
However  this  may  lie,  it  is  quite  certain  that  a  sub-strain  isolated  from  .1  goat 
,ifter  the  virus  had  .ilready  passed  through  two  calves  was  fully  virulent  It 
killed  calves  in  doses  of  10  and  50  mg.  and  rabbits  after  the  usual  intervals  of 
time  [R.C.T.  Inl.  Rep.  App.  vol.  11,  p.  471)  1  his  strain  was  retested  on  r.ibbits 
b>-  .v.  S.  (;nllit!i  after  it  had  been  gro\Mng  lor  four  vears  m  the  incubator  and 


XIVj     INJK(  Til  IN  (II    KABini  ■>  WITH  VorM.  ANH  dI.Ii  SI  KAIN- 


'»3 


lic'idoicc  iif  stability  of  vindciuc  derived  from  lahJiit  cxpeii- 
iiifiits.  I.ft  us  now  examine  the  rabbit  experiments  and  see 
whether  they  confirm  or  correct  the  inferences  which  lia\c  l)rtn 
drawn  from  the  calves.  Over  loo  rabbits  received  intraperi- 
tnnrai  injections  of  tubercle  bacilli  of  bovine  type  in  doses 
of  10,  i-o,  o-i  and  o-oi  milli,i,nainmes.  The  results  of  these 
injections  are  arranged  accordinj,'  to  the  duration  of  artificial 
cultivations  of  the  strains  of  bacilli  used  for  inoculation,  and 
set  out  in  the  followint^'  table. 

'{"ahi.k  XI \'.  A-.t-fdi^c  duration  of  disease  of  rabbits  after  intra- 
frntoiu-al  injeetiou  of  stratus  if  tuberelc  bacilli  of  bovine  type 
uhiili  had  hern  ^nr,ci!  in  arttfuial  cnltiire  f-r  various  fetiods. 

l>uratioii  of  ili--ea-t:  i 


I)iir:iii<iii  ut" 

irtitirtrtl  rult-\;itin;i 


I  -^  1112. 


■lay- 

■  1  nii; 


loi  mc- 


lo  nig, 

iS-t(,,)  2V-!(ii)  .(5-7(i3)  tV"i(^0 

KI-2  (It)  27-1  (iN)  iV;  (l^)  t"--!   (4) 

I'.  J  (2)  yry  (0  -)02  (l)  ,iQ       (l) 

(The  limner  in  brae  kcts  iiniicati-  llu  nunilH  i  "t  , mini, lis  in  larli  Rroiip.) 


t'nik'i-  I  >car 
i-z  years 
OviT  2  vears 


These  results  are  not  of  mucli  value,  >ince  in  many  of  the 
groups,  especially  those  in  which  >trains  more  than  two  years 
inculti\atioii  were  employed,  tlienumber>  of  tlir  animals  are  not 
larfje  enou^di  to  neutrali/.e  the  disturbini:  effect  of  differences 
(if  indi\idual  powers  of  resistance,  whicl'  differences  are  prob- 
,il)l\  a-  .L;rcat  in  the  rabbit  as  in  any  otiu  r  animal.  Hut  they 
-tr\c  at  lea^-t  to  >upiiort  tlu'  cNiuciK  c  !.;i\-(n  by  the  calves  to  the 
effect  that  if  any  attenuation  occur-  in  tiie  course  of  two  y*  ars' 
artificial  cultivation  it  is  so  slight  a>  not  u<  be  easily  put  in 
lA'itlence. 

R.ihbit  e\]ieriments  were  made  by  V.  (iriffith  with  three 
bovine  ^tr.lin^  which  had  been  ov.'r  tliree,  and  in  one  case 
(ivir  idur,  \-ear>  under  artifici<il  cultivation,  in  order  t"  see 
wlietln  r  an\-  .itteimation  bad  tak<  n  place,  but  he  w.i-  imable 
til  (il)tain  an\-  evidence  that  tlu>  iiad  occurred' 

\\'hate\er  oui'  ma\'  tliink  of  the  t  vidence  of  attenuation  of 

was  "  Jdund  to   iir  nuRli  Irs^  vuiileiil   iii.ui   tin-  iirii;in.il  culture   '  i/.'.,.'.   Ini. 
Rep.    \]^\i    \ "!    I.   p.   -')).      This  strain  f>avp   a   rtactmn  cur\c  siinil.ir   tn   that 
coninuinlv  slmun  li\    tubercle  bacilli  of  huni,in  type  {/"< .  cil.). 
'   lix    r.  I'm.  Krp.  Ajip.  \  ol    \\ ,  pp.   ^oi  .mil  .\t,.\. 
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tulvirlr  l.anili  iiiul.r  tii,-  rn,Klit,n„>  ,,f  artitRial  cultmv.  thr 
exist.iuv  nl  .tram.  ,.t  tr,,,-  tul),  1,  1,-  Iku  illi  which  iM,»r>.  a  l.,\v 
dt'KRT  (.1  NinilciKv  |,,r  aniniai.  (annul  he  (l.;iirtl.  Such,  a.  \vc 
sliall  sec,  have  Ixvn  fcund  hv  A.  S.  (irithth  to  nui.titutc  !i  lar«c 
l'n'l""ti<'n  (.f  til,  \iruM-.  wliii  i,  have  he  i,  ,,l,tain,d  h.^in  c^.. 
"1  lupu-  in  man,  as  well  as  M,mc  .,[  these  uiii.h  wnv  h„m,I  in 
case.  ,,t  tnlHTcul.M.  in  the  hoiM  .  Instance,  of  ^tram-,  ,,i  low 
virulence  have  al>o  h.vn  rccordcl  hv  Kleine.  and  ,,ne  l,v 
tho>e  who  have  worked  m  the  Coundheit.amt,  from  ca^es  of 
Inunan  .-urf^ical   tul)erculosis  (>ec  p.  d^^i 

I  he  cause  nf  altcniiation  „;;,/,■/•  nrt, final  nillivali::!,.  As  to 
the  cau.e  of  ijir  attenuation  uiuch  oc.  aM-nallv  oecnr^  under 
artUicial  cultivatmu  hut  little  is  known.  It  w,.uid  >eem  reason- 
ahle  to  believe  that  a>  a  .train  of  patiio-eni.-  tubercle  bacilH 
adapts  it..lt  to  the  conditiou.  of  a  .apr.  .ntic  exi-t.  :ice  in  ,,iu- 
artilicial  culture,  it  lo.e.  t,,  .ouie  extent  it.  adaptation  to  the 
condm.ur.  ol  paraMtir  l,fr.  b„t,  a.  v.  h.av  .em.  but  litth-  evi- 
dence ol^  thr  truth  ol  thl.  can  be  ,:.^atheled  iroui  th,'  eXpellelKe 
ot   the   Ro\  al  <  ouiIiiN.ion. 

i^.ck  ha.  Mi^^e.ted  that  ,i^lvcerin  in  culture  m,  dia  ,  au.cs 
a  in.,  ol  viruleih.e.  Th-  p,iv.,,it  Writer  inve.tiuate,!  tin. 
sui^'sestion  but  wa..  unablr  t,,  ,nnhrni  it'.  }[.■  fnund.  ind,H,l, 
that  .tiam.  .,1  b,,\uie  tvp.  pi,Kiu,,,l  m  .,mm,d.  a  .Muiewhat 
more  ,,.A,..ie  di.eaM'  uheii  the  baclli  actuallv  mjcctrd  had  been 
,i,u-own  o„  puros.Tum  than  th.at  wlii,  h  u,.-  r,uw,.,|  wh,  n  the  ba(  illi 
iiadbeen,:;n,wu.,u..  I  !mtoulu,h^lv(Minhadbeeuadded.   But 

if   in  each  .,!.,    th.-  baeill,   actuallv  Ul|ected   were  m-oun  or,  puiv 

serum  it  mad.  no  ,|,!i, ,,,„,.  whether  their  previou.  growth 
''^"1  '"''1  "ii  pure  .,  mm  or  ^lvcerin-..erum.  (dvcerin  then  does 
not  reallv  attenuate,  iho,,.;!,  it  mav  w,ak.„  teuioorarih  the 
action.,f  tubercle  ba.illiactually.^rown  in  its  presence.  Possibly 
the  slight  dilfereiio  which  i.  then  .eei,  mav  be  due  t..  a  difference 
m  thr  prnduet.  ol  th,-  ba.  illi  L;rown  under  the  two  cmdition.. 
The  evidence  ,i|  tl„.  i,,,,],  ,,i  this  statonicnt  is  a.s  l„ll„ws  • 
Kiyhty-two  r,,l,l,Us  «.,e  n.jected  .ntrapent,„uallv  with  various  strains  of 
l..n„K-  tuhercle  b.u.lh,  ,,11  presumably  of  approximately  the  .same  degree  of 

'  ;*'''l"''t>-  "f  tuherde  ha.  ,11,  m  ..rUhci.a  culture,      1  h..  m.iueneo  o,  ghcenn 
h.t.l.  ^r/  Jul.  A'./^.  App   vol.  nt,  p.  lyi. 
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MiiiloiKf  'jrininallv,       I  he  ctlcLt  (il   injfi  tiiif,'  .  ulturc-.  «iii\\,n   nii    pure  st-ruiu 
.ini.1  plyicriii-Mruni  n-^pci  tis  civ  i-  ^Ipiuii   in   tli"  I'lllnwinn   table. 

Avtrai^e  duralfii  of  disease  tn  tahlnls  (.S2  ni  numlier)  atler  iiitraperitmieal 
i)i]ecli<'>i  iif  ciilliires  grown  ,in  pure  serum  ami  on  g'yceriii-ierum  lespec- 
tive'.y. 

piwr  ( )n  purp  vrniin  ( )i)  •^IvLCrin-senini 
lo      111^.                    14      (l;iys  20      (lays 

l-o     ,,  21-7      ,.  28 

o-l     ,,  2')         ..  ,?7-'>     .. 

The  following  experiiiipnt   was  rarricil  out    i.n    -imilar  lines  with   a   binyle 
virus  of  l)o\  ine  type  : 


Averagi'  dura' 


Ii„> 


of  f/,>c(j.s''  afte>   iiilraf^entoiii'al  injecfioH 
•  f  ciiHures  (29  rahhils). 


10        mg. 

I        niK. 

o-i     mg. 

00 1  nil;. 

,  Ihe  1 

fit; lire-,  m  In.  11  I 

( >ii  (nirr;  syriim 

i"-5     ..     (-) 

.50-7   ..    (i) 

''0-.5     ,.     (-M 


t  'II  ylycerili-scniiii 

23-2  <iavs  (5) 
27-0  ,;  (S» 
5-J-7  ..  (4) 
70-7     ..      h) 


'■i.->  indi'-.ite  the  nunilier  of  anii,    ll.■^  in  eatli  group.) 

Iroiii  these  exporinients  it  is  (luite  clear  that  glycenn-seruni  cultures 
jirniliice  in  corresponding  doses  somewhat  less  se\  ere  disease  in  the  rabbit 
than  do  pure  serum  cultures.  Hut,  from  the  second  experiment,  particularly  , 
.n  which  a  stricter  comparison  is  possible  owing  to  the  fact  that  only  one 
strain  of  bacilli  was  used  throughout,  it  will  be  seen  that  the  difference  is 
greater  with  l.irge  doses  than  it  is  with  small.  This  supports  the  suggesti  11  that 
the  ditfcrcnce  in  the  sc\  irii\-  of  tin-  disease  caused  by  i-^ure  serum  and  glycerin- 
scrum  cultures  resix-ctix  ely  may  lie  du"  to  a  dirterence  in  the  chemical  pioducts 
rather  than  to  any  essential  difference  ii.  '  i"  \  irulence  of  the  bacilli  themselves- 

The  effect  of  continued  cultivation  on  glycerin-serum  was  tested  in  the 
loUowing  experiment  .\  strain  of  tubercle  bacilli  of  'lovinc  type  was  grown 
111  parallel  serii  s  (-11  ( 1 1  pure  seruin.and  ( j)  i;lycerin  serum  for  a  wlmle  \oar. 
At  the  end  ol  th.it  tune  c  ultinr^  were  111. ide  on  i>iiii-  -.eriim  from  tin-  l.i-t  tube 
of  each  serie--  .iiiil  iiijeited  intr,iiieriione.i!l\-  into  r.tlilpit-,  uith  the  lolloping 
results : 

F.ffeit  of  (ohiinued  and  npealrd  ni'liialiou  of  a  sirani  of  tubercle  bacilli  on 
pure  serum  and  Kh-ccrin-^eriim  respectively  shown  by  injection  into  rabbits. 

iHir.ilioii  i>f  "lisca-e 


11  ,.■■ 
10    mg. 
1 
I 
o-i  ,. 


I'ure  >cnini  >«ries  tllycrrin-senim  serit-N 
I(>  days  I  2  days 

i.5      .,'  ■;(      ■■ 

23      ..  J"      ■■ 

31      ..  ^o      ■■ 


I-"rom  this  experiment  it  is  evident   that   growth   on   clveerin    ^eriim  rnn- 
timied  for  one  year  had   produced  no  attenuation 

V.  ("iritlith'   al>o  comjiar-d   the  compar.itiv^    \irulence  of   tubercle   b.icilli 


'  /.',C  .7.  /■■ 


A'-  p.  V( 


p.   1  ■•  1- 


(II         If!    ■ 
IK      I    * 


!! 


I  ! 


I 


2i)S 


\'llv'rilN(l      IMH  i;    AKilllMAI      i   I    I   1  I  \A  1  I(  i\ 


t   II. 


of  iKuiiif  t\|M-  altir  Hi.iwin^  in  |Mi.illt-l  m-iic^  ,,n  piiii-  :,crUMi  .iiul  glycerin- 
serum  rcspccti\(  ly.  Tliici- struiiib  were  iiscil  .md  tin-  ciilti\  atinii  on  llicse  inc.h.i 
u.is  i-\tfnilcd  to  three  and  four  years  (ijS;,  1^2  (  and  iiSi)  days  ri-speclu  eh  ) 
No  atteniiitinn  of  tlie  strains  grown  on  Klyterin  media  as  (  onip  ired  with 
tliose  grown   m   the  ahsente  of  glyicnii   u.is  c,l)ser\ed. 


Siniiiihiiy  and  (  ninhisidm. 

Ai!  I'.xamiiuuiiin  nl  tlic  records  of  tin  R(,\al  ("muniisbidii 
lia.-  tail,  d  to  \ifld  aii\-  ^tmd  cNidcncL'  ol  attciniatioii  of  tubcrclf 
l)acilli  wluii  f^iciun  in  artificial  cultures  pri.l.inf,'cd  iu  >otnc  cases 
inv  twn,  thnv,  uv  vviu  lour  yrar^,  On  the  ccjutiarv,  the  gciurai 
imprc^^idu  ,i,'aincd  ha-  lum  cue  oi  unu>ual  j,tai)ility.  Some 
very  slii^dit  fallin,ir  oil  in  \irul<nce  i>  \i>il)lc  in  ^omr  of  the 
serii>  (d  results  rxannncd  liowtMr,  and  it  cannot  hf  affirmed 
that  this  might  not  i)io(vnl  much  lurtlur  if  lousier  pi.Tiods  <if 
time  \vt  ri'  allowed. 

(»n  till'  (itlh-r  hand,  it  would  appear  from  the  e\idence  of 
torei.un  ol)-.er\vr.-,  alread\  alluded  to,  that  tubercle  bacilli  may 
underi^o  a  considerable  loss  of  \irulence'.  If  this  is  so  the 
experience  of  tlu'  C"onnni>sion  would  seem  to  suggest  that 
thi>  los",  (Imi's  lint  de(iend  .-inipl\-  on  adai)tatit.u  to  the  condi- 
tion- 01  ^a])rophytic  existence  and  a  paiallel  loss  of  corre- 
sjxjndence  with  a  parasitic  (iivirnunK  nt,  but  rather  on  some 
advi'iititious  or  accidental  condition  ;  for  atttnnation  when  it 
takes  piaee  seems  to  be  irreiiular  and  cajiricious  ;  and  the 
suggestion  uaturall\-  occurs  that  it  ma\-  perhaps  be  caused  In- 
some  such  circumstance  as  unintentional  exposure  to  diffuse 
daylight-  or  possibl\-  e\en  to  the  direct  ra\>  of  the  sun— on 
the  lalxiratMrv  ben.  Ii  when  the  culture-  are  being  e.xamined  or 

'  Althouyh  the  existence  of  attemiated  strains  ol  tubercle  bacilh  is  otten 
bpoken  of  as  a  matter  of  coniinnn  knuwled^je,  the  e\  iilence  that  such  ha\e 
really  descended  genetically  from  true  tubercle  bacilli  is  not  always  con- 
clusive. The  c]uestion  is  beset  with  the  same  kind  of  dithculties  which 
surround  the  kindred  .|ur>ti,,n  ..f  the  stability  nf  type  of  tubercle  bacilli  in 
the  animal  bo<ly  and  which  will  i>resentl\-  be  discussed.  Before  finally 
accepting  instances  of  apparent  attenuatir)n  one  would  have  to  f)e  convinced 
that  no  acid-fast  fiacilhis  belonging  to  one  of  the  non-pathogenic  or  slightly 
pathogenic  species  were  preseni  originally  in,  or  had  obtained  access  subse- 
(luentlv  to.  the  strain  of  tiiberc  le  h.irilli  tn  onncflor, 
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rosmvn.  or  to  partial  (Irvini;  ot  tli''  ni^dia.  to  rtsnwiii-  at  too 
long  iiitrrvals.  or  to  ^,>u\r  iinprrtdtion  of  tlii>  culture  lurdnun. 
The  (luotiou  of  tlif  attcnuatiou  of  tulnrdc  bacilli  is  of  some 
importance.  The  conditions  which  produce  it  arc,  as  \vt^  iia\i' 
seen,  impertectlv  known,  and  the  verv  occurrence  of  attenua- 
tion, and  the  dcf^ree  to  whidi  it  nia\-  l)e  carried  seem  wortliv  of 
turthcr  study, 

P.S.  1   h,      rwarn.r    ,ltr,l     111     llll.    .ll,ll'"T     ll-"l     tile     ICunU    -I     lllf     KeVal 

C,„nnii-M..n  ,,l,,i...inlv  to  (  ultn  .itmii  mi  m  rum        i  Ir'  (..is-ilHiuv  el  ,.ii.iui,.- 
ti,m  on  ..111.  1   iMi  cli.i  h,i^  11'. t  1"  '-11  t-ii-ul.  1,  ,1    in.i  w  then  I., i,   imt  rxi  liulid. 
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THE    STABIIITY    OF    TVl'K    OF     I  UnFRCI.K    B.\(.II.I.I 
IN    Tin-     ANIMAL    BODY 

Imkodictoky:    DiirKiLiiES  and  Pitiai-I-s  oi-  the  Expkki- 

MENTAL    lNVESTIf,.\TION    Ol-  THE    QlESTION    OF    MODIl  RA- 
TION OI'  TyI'E. 

lill.       ALIE(.ED       AtTI-.NIATION  oi        M,\MMAIIAN        TrBEKCLE 

1{\(  ILII    IN    THE    HODIES   OF  COI.I  )-HI.OOI)EI>   AMMAI.S. 

Tin:   ()i  ESI  ION   oE    TH.\NsroRMATi(vv    oE    Mamm.^lian    into 
Avian  Tikeki  i.e  1^a(  ilm  ani>  \n  i    \i  k-a. 


lutrodudoiy  :    J  Iw  Hifftciillics  ami  I'ltfalls  i>f  li.xpcriiiu 
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Invcdisialion  cf  the  Question  of  Modification  i 
All    tiu-ec    t\i)(>s   of    tubcixli'    bacilli   posse: 


/  ■/>■/"' 


as    we   havi 
seen    mam'  cliaracters  in  common,  inchidinp;  tlie  capacity  to 


lis  disease  which,  thouf^di  it  shows 


■rthel 


CSS  so  uniform 


produce  in  ajipropriate  anim 

minor  variation-  in  different  species,  is  uevt 

that  it  has  been  imiversallv  regarded  as  one  and   the   same 

The   three  tv]) 


bacilli  are,  tl  '.■fore,  regarded  by  all  as 
closeh-  allied,  and  are  held  to  iia\t'  descended  at  no  very 
remote  jierind  from  a  common  ancestor;  and  each  type  is 
thought  to  owe  its  peculiarities  to  adaptation  to  us  particular 
host.  But  here  agreement  ceases,  for  while  some  observers 
hold  that  this  special  adap.tation  has  bein  carried  so  far  that 
tlirce  entirelv  distinct  and  stable  sub-species  have  been  formed. 
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othi'i>  M'r  in  the  Ml  iiiiK  •^iilxinlln.iti-  .iiul  ti'm;>i  irar\-  \-,ii  ii'tics, 
and  iliiiik  til, it  ,1  (  li.iii-c  lit  iii\  iiiiiiniiiit  {<>  a  in-w  ^pctich  of 
liii-t  i-^  capalili-  I't  K.iilih  iv\,i-sinL;  the  adaptatmn,  and  of 
raiNiiiL;   tin'  cniu  n  >i(  m   ol   mic   \anrt\'   intn  ■iiiotlicr. 

I  he  ipir^tmn  tliiis  raised  i>  iimI  m,  |(|\-  dt  acadfiiiir  interest, 
l>iit  lit  i^vrdt  prai  tieal  inipi irtami  ;  |,>r  it  tuhcrrle  liarilli  can 
readil\-  riiaiiL;e  tlieir  t\pi',  it  Inllnw^  that  mii  \ieus  cnni  erniiif,' 
the  itiiili)f,'\-  of  tiilien  iilnsis  will  lie  innditied  L;n  atl\- ;  f^r  uc 
'^hall  no  lon,L,'er  he  ai)le  to  infer  tiie  smirre  ot  infei  tion  in  an\- 
,t;i\en  :a-i'  of  the  disea.-e  Iri  ni  tlie  tvpe  of  l)ai  ilhis  found  in  it. 
It,  liir  exauiiije,  the  hoxiiu'  tuhiiile  l)aiillu>  can  heeonie  so 
<  han,!;('d  by  residem  e  in  tlie  liuman  liod\-  as  to  tai-;e  on  the 
I'liaracteristirs  of  the  himiaii  t\pe  of  iMcilhi-.  we  --hail  not  ho 
jiwtilied  in  infeirint,'  a  hoviiie  Miinin  ii,r  tlie  mtei  tion  in  those 
ra-e^  (ini\-  in  whii  h  hai  iih  ol  the  i)o\iii,'  t\  pe  are  h)iind.  hut  we 
■-hall  ha\e  to  admit  tliat  inaiiv  more  eaM'>  of  liMinan  tiibenii- 
lo-i-  nia\  lie  deiiseil  lioiii  inleitioii  fri  >ni  the  row  than  eaii 
aetiialh   he  pro\.  (1  i,,  !ia\e  lucn  -,,  eau-ed. 

We  ha\e,  tliereliire.  nu\\  t"  eon-ider  the  (piestion  of  the 
~tal)ilit\'  or  iii--tal)ilit\-  nl  t\])e  o|  tuherele  hai  illi  wlu-n  trans- 
ferred to  a  new  ~j)ecies  of  host.  Thi<  , pi,  -tion  ha>  been  keeiilv 
contested  in  recent  \ears  and  is  b\-  no  mean--  -ettled  vet. 

The  expirmiiiital  iii\-estipation  i.f  tic-  jirobleni  is  beset 
with  peciili.ir  dithcultie-,  and  stirroiinded  li\-  hidden  sources  of 
error  1  or  all  attempts  at  its  soliitinn  iiudhe  the  passa.^e  of  a 
i,M\(.'n  strain  of  bacilli  into  a  new  species  of  host,  with  the  object 
of  seeiii!,'  whether  in  its  new  environment  the  strain  will,  by 
adaptation,  acip.iiv  the  special  characters  which  distin^iii-h  that 
tvpe  ot  bacilhi-  which  is  coinnionh-  hmnd  in  the  new  host. 
I  he  exiierinieiit-  iiecessarilv  extend  o\er  a  considerable 
period  nf  time,  and  ma\-  in\-<il\i>  the  ])assa-e  of  the  strain 
throii(,di  not  mie  oiil\  but  a  whole  series  of  animals;  i  mise- 
qucntl\-,  it  i>  dilfu  iilt  to  exclude  completely  the  jiossibility  of 
spontaneous  intei  timi  with  the  ver\-  tvpe  of  b.icilhis  into  which 
one-  is  attempting  to  coii\ert  the  strain  iindt'r  in\-esti^aiion, 
a  type  to  infection  with  whii  h,  by  the  necessities  of  the  case, 
the  new  spc-cies  of  ho-,t  is  liable.  Such  an  infection  nia\-  occur 
without   excitl:;-    ,;:;V    ;;;;;;;;e.       it    inav  eitiur   ho   latciU   at   the 
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liiiH'  III   tin    i\[ii  riinnital  im  ii  ul.itii  m  .mil  (-i.i|"-  ilitictimi   Id 

,i\\r   n, I -I'll   nr  litll'  1  ,   1  All  I    \Mtli    tin      In  1|>    i  il    I  lie    1 1  ll  ii  1  i  1 1  111  1    ti  bt. 
(il     It     lll,l\      li\     Milili      .1.  I  nil  lit     I  HHj)     III     lll^,l(lll||l^l\     alt'  r     till,- 

I  \jii  ruiuntal  uii  i  ulatiiii. 

M(ir('ii\i  1 .  tin  \ir\  -li,L^lili-t  ( (lutaiiiinatinii  nl  a  strain  "l 
tiilu  11  Ic  liaiilli  lit  Mil.  t\  i>f  uitli  tiilii  nil  liacilli  nt  am  it  In  r  t\  ]ii.' 
uill  \rM\  111  tiiin,  dm  mil:  i'a--ai;r  tliriMi,L:li  a  pci'io  <il  animal 
whiiii  i>  a  iii'iir  laMiuiablr  In-^t  tn  t  lie  i  i 'iitamiiiatiiiK  i>rt;aiiism 
than  til  llir  iiin-  iimli  1  iiiM  -tiualinii,  tn  tlir  i mnplcti'  -iihstitutinn 
(ll  tlir  latti-r  Inr  tin  Imiiu  r  t\  pr  nl  liai  illii-.  Mu  h  a  -ri|Uini  <• 
(i|  r\inl-  ha-  Ittiii  artualK'  (Icinnn-trait  il  \>y  diifit  cxpi-ri- 
iHciitb  with  iMirjiiiM'K  niixrtl  rulturi-;  and  it  is  pns-iblc  that, 
in  (irtaiii  dI  tin'  rxpi'inuiils  ulurc  a  chanf^'r  ot  typr  has 
aiipaniitK  taken  pKu  r,  tlu'  iiiltiin-  -(Kited  Inr  t( -tin.L;  the 
possibility  III  inodiliratiiin  iiia\-  ha\i-  rnntaiiud  the  twn  types 
of  baeiili  lidin  the  start.  Mixed  iiili  etiniis  with  two  t\pes  ol 
tnbenie  bai  illi  lia\e  repeatedly  been  nut  with  butii  in  man 
and  ill  the  lower  animals. 

Let  Us  take  a  concrete  case  as  an  example.  Sii])pose  there 
Were  to  occur  in  a  tuberculous  tucus  in  some  human  being  a 
Ncry  small  number  ol  tnixixle  bacilli  ot  tin  bii\ine  tvj'e  aloiif,' 
with  a  lar,i;e  numbir  ol  bacilli  of  the  hmnan  type,  and  sup|)ose 
tin  iiu  e-Ii^al.>i  Were  tiist  to  determine  the  tvpeof  the  virus,  and 
then  to  iinnx'ed  to  tr\  to  modify  it  by  passing  it  through  cattle. 
In  the  experiments  made  lor  the  preliminary  determination  of 
tyjx'  It  is  possible  that  tlu'  bovine  bacilli  might  not  l)e  detected. 
The  (  ultures  would,  of  course,  grow  like  those  of  the  human  typo, 
and  the  -mall  number  of  bovine  f)acilli  injected  into  the  cah'es 
might  make  little  oi  no  appreciable  dillennce  in  the  extent  or 
distribution  o|  the  lesions  within  the  few  months  usually 
allowed  in  these  experiments.  The  injection  of  rabbits,  it  is 
true,  Would  almost  certainly  riA'eal  to  an  experienced  obserwr 
a  \uuliiice  superior  to  that  ol  the  human  type'  ;  but  even  this 

'  Stiams  1)1  tiilii-ri.lf  li.nilli  wiili  tullur.il  tlunaLtcrs  of  tlic  iiunian  typt 
anti  low  virulence  f'Ji  the  dx,  t(jgetlier  witli  iu^h  virulence  fui  the  labbit 
have  frequently  been  descnbeii  (as  for  example  by  Scliri.cder  and  Mietsch 
Dculsch.  n:ed.  Wochcnachr.  igio).  They  are  often  described  as  atypical  or 
transitional  in  type,  but  in  the  hands  of  some  observers  strains  of  this  kind 
ha\e  bee:;,  -o  -  i;  shall  lcv,  i;;^^;-. -d  into  lliixtures  of  hlimar-  -■"''■  l--^  :""  h^:  :|h 
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iuij;lit  111-  n\  I  rludkril,  !■:  tin  iii|''Iim|i  hI  ulilni-  niif^lit  he 
omitted,  a- in  somr  ot  iIm'  >  ,ii  In  i  mnilnn  .itimi  i  \|i' i  miiiit-  of 
till-  l\i'\,il  (  (.iiiiuission.  Tliu>  it  i^  (|iiiti  |mi^~i1i1.  t'nt  -in  h  a 
strain  iiii,:;lit  i)a>s  for  an  onlin.iiA  >  xaiiijilr  m|  ih,  liuui.ui  {\\h- 
.liul  ilill^llt   i)c  -rlcrttd  for  the  plirpo-     111  fr^Iiii-  lllr  po-,- il):Iit  ics 

"t  iiiiidiih  .iti.ui  |i\-  passaRi-  tliroiit,'li  tin   ■  .ill      li  ili.it  u.  I'dunc, 

tllf    1)0\1IK'   fKllH-Ilt    of    till     \  illlS,  wlliill    OWlllj^   I..   II-    llllIU'  I  K  .il 

infcrioiit\-  wa-  powirli  s>  to  produce  striou>  di-ci-r  m  itu  .  ,ili 
injectrd  with  tin'  ori).,dnal  strain,  would  -hhh  iiu  ii  a-(  ,it  tli.- 
expense  ol  111.    liuui.m  li.h  ilii  iliiiint^  repeated  passaf,'es  tliroiif^ii 

bovine  aniiii.il-  .iinl  m  ih.  . nd  .1  pure  l)o\-inc  -tr.iin  Wdiild  lie 
obtaim  d. 

>pnntaiir(in^  tiilx  iiuln^i-  then,  cspecialK  nl  .1  niiiiiin.d  ^r 
latent  kind,  in  the  ;iniinal>  n>ed  tor  i'ia>sai;e,  and  the  e.\i>tence 
ot  t\\i>  txpi  >  m1  l),icilli  ill  \-er\'  nne(|iiai  j)ropoi  Imii-.  in  the  lesjinis 
uliich  pKivide  Ihr  --rrain  to  hf  iiu'estif^ated,  are  the  tvwihict 
pitlalU  w  liii'li  111  >t  the  p.itli  111  niie  w  ho  sets  out  tn  nue^tiuate 
e\piTnniiit,dl\-  tin    pii--iliilit\-  III  n.in-mntatinn  nl   i\|)e. 

Having  examined  in.  dinu  iilti.  -  uhn  h  are  .isMieiated  with 
the  exjierimental  iim -^tiuatiiui  m|  the  (ine-^tiiui  nl  the  -t.diilitv 
ol  t\j)e  nl  tubercle  bat  iHi  in  the  animal  bod\-,  we  nia\  imw  ])a>s 
(111  to  eon>i(lir  i  litu  .ilk  tlie  wmk  ol  xa'ions  resean  lu  r>  whii  h 
bear  iijioii  till-  i|iii'-tiiin. 

J/w  A/iigCii  AtU-niiiitiiiii  of  Mdinnuilian   !  uhaLh   I'nuillt 

in    tlu    llinlics    of  Cold-bloodid    Alll.Hills. 

.\\\  .uid-tast  bacilliin  which  j4row^  freely  at  ordiiiar\-  temi)era- 
tini>,  but  otherwise  Munewhat  alter  the  mamur  nl  ,1  tubercle 
iiai'illns.  was  disco\t  red  in  i.^>7  b\-  |-Jat,ullnn,  Dnbard  and 
fern  in  a  ( arp  belie\ed  to  be  >iillerin,L;  fmin  tiibi-rt  iilosis. 
Since  that  time  Very  similar  bacilli  ha\e  inen  Inund  in  many 
kinds  ol  cold-blo(jded  ammal-,  Inr  example  b\  Iriedmann  in 
tnrtles,  by  Moller  in  the  biuid  wnrm,  b\  Han-  maim  in  a 
python,  and  b\-  Rtippn  cht,  a.-  well  a:'^  by  ku-t.r,  and  mmc 
recenth'  by  Wehrr  and  Taiite.  in  the  frn-.  Tlie-r  various 
strains  of  acid-last  bacilli  are  jirobably  not  all  of  them  iden- 
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thov' nrc  nsuallv  L;rciu|n(l  tni;(tliir  uihIm  ihr  .iiin.nnni  imiiic 
of  (i-li-tiit)rn  li-  l);n  illiw.  I)i(  .ni>i  tin  lii-t  kiiduii  -tram  was 
ili'iivril  liMin  .1  i,ii|i  I>\(i' 1111,111  wilt' I-  llii\  ail'  trr<|iiriitl\- 
lallid  l\altl>lut' rtiilii  ikcllia/illi  lint  ikiiImi  ii.mir  i-  aitn- 
i;ftlKT  tree  tnnu  nl.jicticm,  tiT  tin'  pat  hML;rmMt\  "|  ilicsc 
liacilli,  even  I'T  >  .ild-lilnml.  d  ,i;mn,il-.  -iim-  t"  li^-  lnw;  and 
it  i~>  l>\'  nn  mi'ati>  c.itaiii  lliii  tin  \-  tau-c  tulit  ii  iiIm-i-  in  tlirm, 
<>r  tliat  ilir  Icsiidis  Willi  uliu  li  llii\-  lia\r  -ninrtiin'  -  lurii  iMimd 
associatfd  have  not  litiii  -it  up  liy  -eiui  mIIht  paia-it^.  It 
would  appiMT  th.it  thi'y  are  nut  um  oiuiumuK  pn-int  in  >  ^Id- 
i)In(Hlt'd  animals  unas-<nriatt'd  with  any  K  >ii)n>  uliatrMT,  lor 
WVlx-r  and  Tautr  (in  tin-  (iisundlicit-amt)  have  isolated  ni.  less 
than  38  strain- I 't  tli' ->■  l>ai  illi  tiuin  ai)p,ii' ntl\  lh,ilili\  tmgs, 
and  iil-i'  Ir'nn  tli.'  uuid  i>l  tlir  ai|uariuin  m  wlin  li  tin  \  u^rr 
living.  It  IS,  til' 1  ildic,  cpn  -tidiiahlr  wlictlur  tlM\-  >liiiuld  be 
caWcd  fitbcnle  h.n  illi  ,it  all'.  I'.ut  licAvwr  tin-  nia\-  be.  these 
names  hA\<  !)((  ..lur  .  -tabli-lud  bv  usage,  and  ap])ri)priate  or 
inappropriate  tiiiA-  will  probably  eontinne  to  be  < mplovcd. 

t,  rtain  obstiAtTS  lia\e  reL'arded  these  oruanisms  -imply  as 
tui)i'i<  le  baeilli  nioihlird  b\  n-uliiue  in  a  cold-blooded  hu-t  ; 
and  -nine  have  beluAfd  that  tlir\-  w. n-  -nei  r— till  111  .itteiiipts 
to  att<nuate  mannnalian  tnbiiile  bai  illi  bv  ]ila(  in;.;  them  in 
thr  bndic-  ol  -111  h  auiina!-.  and  that  these  (irL;aui.-ms  bv  .gradual 
adapt, itloii  to  their  new  lio-t-  had  beemne  ^.o  altered  in  their 
\iriilenee  and  enltnral  eharaeters  as  to  be  more  or  le»  identical 
with  the  li-h  tnbereic  baeilln>  (Bataillon,  Diibard  anel  Terre, 
>:oll.r.  l)ir'!(l(,imi'\  iMinlnianii,  Kii^ter,  Hertarelli,  and  more 
rocxntlv  Klimmer.  ot  the  \eterinary  School  m  Dresden).  P>ut 
th''  discowry  of  the  tfecpieiit  presence  of  li-h  tuln-nl.-  baeilli  in 
frogs  by  Weber  and  Taute,  and  the  reco,i,'nitinn  nt  lii'  l.iet  that 
mamniali  in  tuberdi'  Ikk  illi  si'  '.  '•,•  die  in  the  bodies  of  cold- 
blooded animal-  has  thrown  cpiite  a  lu w  liuht  -n  these  e.xperi- 
inents. 

Klimmer  liim-lf  mjecttnl  human  tubercle  bacilli  into  carp, 

'  It  i.s  true  tluit  thev  ni.i\'  be  made  to  c.ui^e  a  certain  anumnt  oi  disease 
associ.ated  with  some  sort  of  tubercles  by  injecting  the  tissues  of  a  frog  harbour- 
ing tlieni  intoantjther  frog,  but  so  may  ■■']»  r  kinds  of  acid-fast  baciUi  which  are 
ordinarily  regarded  as  harmless,  if  they  are  injected  along  with  cream  or  milk 
;  iloller).  and  tin  i.uiei  au-  nut  ..ijri.iidcicd  to  ix;  tubrrcic  baciih  ;;ri  Viii-s  account. 
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and  liiimd  tliat  the  injrction  »il  the  inuilsitud  nrf,'ans  of  these 
(i^h  into  miiina-pii^s  raiised  ttih(rrulnr.is  if  not  more  tlian  i6o 
(i.i\N  had  tlap>td  ^inii'  tlic  injii  tion,  l)nt  that  aitt  r  .-(m)  dav-« 
no  ihstaM-  was  caiix'd  hv  surh  injections. 

If  thin  some  at  id-fa>t  ha(iUi.  not  |)athoj.,'tnir  for  ^ninea- 
I)i(,'s,  \vi  re  discoviTed  in  the  orf,'ans  of  >oini'  "t  thi'  (i>h  injected 
with  tiiherele  baeilh,  it  does  not  follow  tliit  ihi  \  \\(re  the 
deseeiuhmts  of  the  hacilli  which  had  heen  injected  It  u  mi:i  li 
more  probahle  that  the  niainmaiian  tnhirde  bai  illi  liad  dn  d 
out  in  tile  una(  (•ii>tom((l  tin  iroiiinnit.  and  that  h>.itiil)i  u  ji- 
h.nilli  li,i|>|M  11,  d  til  111  |iii~iiii  III  I  licsf  p.ii  titular  li^'li,  pi-^t  as 
thf\'  ilid  111  -11  111  iii\  111  \\i  III  I  .111(1  laiiti'  -•  .i|)]i.iii  iitl\  iiiiiinal 
frot;s. 

Sut  li  1-  tlif  >tatr  ill  llif  i|iii'^tiiiii  lii-il,i\  It  I-  li.iiil  til  be- 
lieve  that  bacteria  so  dittiTeiit  a-  m,iiiiiii,iii.iii  tuliinir  l),i(  illi 
ati.l  the  1^1  callfd  ti-h  tulun  li'  l)ai  illn-  ■  .m  lir  n  ,iilil\'  i  unvfi  tid 
I  111  1  '111'  iiiti  1  ,ii  nt  li'  I  \,\  -iiii|ii\  1  ha  I  lull  u;  till'  1  ii\  111  iiiiiinit  Im 
,1  >liiiit  lini'  .  I  111  n  il  hat  til  nl  iiiil.iini  n  pin  .-i  -  iiiu-t  lir  I(iul;IiI 
over  till'  ,iili  uiil  I  iiiuti^uiii  1  I  liiiuiau  iiitu  Imxiiir  bai  till  aiitl  \  in 
\'fi-,i.  .\ii(l  until  the  uiti  11  niu  1  I  tiliiin\  nl  >iii  h  uliiscly  relatfil 
tnnii^  li.i-  lireii  placed  beytiiid  ilmilit.  iiuc  r.iimot  accept  tin' 
allef,'ed  ciin\'r-ii  ill  nt  tln'-f  ntliir-  wliu  li  aii  I, it'  iiinrc  widih 
separated. 

The  (Jiicslioii  <'/'  I  raii'-fiirmatioH  nf  Mniiinui/uni   iiilo 
.\7'itiii   I  iibcrclc  lUnilli  iind  I'icc  ■.■crsii. 

1.  J  he  aUcp,cd  hausfonnatimi  of  iiidnniui/iaii  iiila  nrnDi 
tubercle  bacilli  in  the  bodies  of  birds.  In  earlier  and  less  critical 
days  than  tin  jin -eiit  Xntanl  fiNt).'^)  l)elie\ed  that  lu^  had 
succeeded  ill  ii untrtiii,!,'  inainiiialiaii  titbertle  liaeilli  into  a\ian 
b\'  ])assagt,'  tliniULjh  Inwl..  'riie-i-  experinieiits  were  ai  one 
time  accepted  by  main-  as  i  iiiielu>i\i'  e\idenie  nl  the  possi- 
l)ilit\' ol  -111  li  iiii't,ininr|)lin-i-,  and  it  i:^  uulnrtuiiate  that  the\' 

lia\e    f^ot    iuln    -nine    nt    nUT    ti  \t     hnnk-   ;     tnr.    a-    We    sludl    SCC, 

till  if  is  good  u  a-nii  tn  ilniilit  will  lliii    tlie\   nii^ht   nf>t  to  be 
iiUiipiitiil  in  ijiiite  aiiiitlkr  niauiur. 

in  Nneard'^  e.\periineiit>  human,  la"  stiinetiine>  bo\ine. 
tui)eieie   ijauiii  nijlaiued   imiii  euiuiro   were  placed,  enclosed 


\v| 


(  iiNVl.lOION    <>l'    M\MM\II\\     l\|M    Wl  \\    If  \i  1 1  I  I 


30.5 


in  colli idii III  <  .ipsuK's,  in  tin-  perituiual  tavitirs  of  I'owls,  in  urd»T 
that  till'  li:i'  illi  miijlit  iH'ioine  accustomed  to  grnwitm'  in  tlio 
fluids  (il  til.  l)iiil  while  they  were  jirotectnl  from  !h.  .iti.i'  '; 
of  it.  1.  ii(i(  \l.  -  \it>r  remaininj^  in  tlii>  position  for  varying 
intervals  ol  tmn  tlic  1  apMiles  were  taken  out,  and  their  i  ontents 
w.'n  tested  l)\  injectiiin  into  x.nidu-  .niim.il-  .ind  1..  xiwin;; 
cultures  from  them. 

Avian  tubercU'  bacilli,  wi-  have  ^een,  possess  but  -iicht 
virulenci'  for  the  i,Miinea-pii,',  but  are  capable  of  causing;  iatal 
tubercnli'-i.  in  th.'  ral)i)it.  Like  these,  the  i)acilli  recovered 
b\-  Ndi.ml  iiiiiii  till  (  ap^iiir-,  produred,  ,is  ;i  rule,  hut  >li!,'ht 
etiect  on  tiic  ^uiiH  .1 -pii;,  and  more  sr\(  re  thsease  win  11  injei  teil 
(iiitravcnoii^lv)  into  i.ibhit-.  l'>  thi>  is  l)iit  >len(hr  proof 
that  lli'A  1)1  liiiiu;c  (1  |m  tlir  a\i.iii  t\"pr.  and  it  -.irm-  more 
prol).il)le  tliat  tlay  piudiuiil  but  >lif;iit  di-^iasc  in  ih'  .tiuinea- 
pij;  because  they  were  dead  or  dying  (for  it  mu>t  Ix  nalirstood 
that  it  was  the  actual  contents  of  the  capsule>  alt.  1  tli.  \  u.  le 
recovered  fi.nn  thr  t.>\vI->.  aial  nut  Imi  illi  Iimhi  i.'.iii  (  iiltiiir^ 
rai-rd  from  th.  111.  iliat  wii,  iiijri  trd),  and  tiiai  ilie  mai-ic  (Urease 
ni  til.'  rai)I)it  \\a-  due  I"  ih.  pijection-  In  iiii;  intra\iiioiis — a 
iiiitliiid  wliiih  w  c  apabli'  nl  1  aii^iiiL;  ^i-^cii-  piilmoiiaiv  (Urease 
\\lirii  liai  illi  wliKJi  lia\<'  nnl\-  -.l|i;lit  \nuiiinr  f(,r  tli(  animal 
!  inploycd  afi'  injected  (c'.i,'.  iniman  tuheii  I.'  hai  lili  into  the 
calf)  (.>r  even  uin  11  tiead  haeiili  at.-  n-i-d  in  >uttu  tent  (pKintitx . 
The  crucial  |)ii"if  nf  ( oiucr-inn  iuIm  tli.  avian  t\\)r.  nanieiv 
acquisition  ol  viniliiiri,'  ii.v  th.  fdwi.  was  in  niw~t  oi  tlu' 
I  xjiefimeiits   wanting;. 

In  twii  III  tile  cxpri inicnt^,  h.  \\i\er,  tnl)rrcnlii--i>  i.rrurri-d 
in  luwis  wiiich  were  injected  uitli  the  contents  of  tin-  eoUodioii 
'  a|)snles  :  and  it  is  necessary  to  examine  tlies  more  elosely. 
In  till  tn.-t  111  these  experiment^  the  h.icilli  eame  originally 
from  limn, in  ^jiiitnm.  and  atti  r  pa--ing,  in  collodion  capsules. 
thriiu-li  three  low  is  in  sU(  cession,  wire  ic.jected  dir-cth'  into 
iitiur  tiiwl^  til  ti  -t  tlirir  virulence  fur  this  spiries.  One  of 
these  birds,  injictid  iiitra\(  iinu.-!\-,  di. d  nine  w< ,  k-  l.iti-r  of 
intense  miliarv  tul)erculosis  affecting  tlie  li\er,  spki  11  and  i)onc 
marrow,     Aimtlier,   injeited  intraperitoneallv,   remaiiu'd   well, 
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fowl,  alxi  ol  tlir  tliiid  pdssaLif  i  capsulf  was  taken,  and  two 
ninic  (>t  tiuse  liircis  wcrr  nijrctrd  with  thr  bacilli  wliirli  it 
cnntaintd.  Cnt  (!  tin  m  ,  injiTtrd  intra\tnnnsly,  diid  two 
month-  later  witii  .  .:ii-ideral>le  .nlari^ement  ot  Hmi  and  spleen 
withont  \i>il)le  tuheii  le-.  and  nmniion-  tnhereli'  iiaeilli  were 
Innnd  in  ihrM  iiiL;an--  and  ni  the  lidne  niairou  ;  the  i.tlier, 
ni]ei  ted  intrapei  itniu.dU  .  \\a-  Imind  to  he  >e.lleiin:;  Inmi 
intense  iniliaiA  tnher(  nli..-i^  ni  ii\(r  and  >)ileen  "identical 
witli  tliat  oi  the  natnral  nialad\.  "  1  here  doe>  iiMt  >eein  to  be 
an\-  diMibt  then  th.it  Noeaid.  at  thi-.  >ta,L;e  oi  il  t  ixperunent, 
\\,i>  dealni:;  with  a  baeilln-i  \inilent  lot'  doine.-tii  towl>.  J^nt 
whetlnr  tin-  baullu-  i<\  a\  ian  txjie  iiad  really  dc'-cended  liom 
Inunan  i\ilierele  bai  dh  with  \\hi(h  the  f^dssdi^c  was  started,  or 
had,  i)\'  Minie  nnkiiciwii  ni'-an>,  ei'e])t  into  the  \irn>  pos>il)l\' 
tiein  a  -pontaiiieiN  inlectii>ii  i.l  nn*  ol  the  birds  n-id  Inithe 
pa--^aL;i       is   not    -■ .  (  ^  i  taiie 

The  other  e.xinrini  nt  which  resnlted  in  tii'  nltiniatc 
piiiihic  tiiin  (it  a  strain  ol  bacilli  \  irnlent  lor  the  lo  \.is  coni- 
menced  \'-''li  a  cnltnre  obtained  iroin  the  niaininary  i,;land  ot  a 
cow.  I  hi-  culture,  enclo?etl  ni  collodion  »  ajj-ulei,  wa>  placed 
ill  the  p.'iitdiual  (  a\  itie>  ot  three  fowls,  'liu-  bacilli  recoxered 
sonic  tune  later  Iroin  Xwo  of  thcM-  capsules  were  injected 
directly  into  other  hiul-  and  fonnd  to  i)os>css  no  \irulence  for 
thoe  birds.  They  ,L:rew  howe\-er  in  artilieial  culture,  ni 
.\ocai'd'>  opinion,  like  a\  ian  tubercle  bacilli.  They  had.  it 
.-et  ni>.  .icipiirtc'  tic  ciiitnr.il  iharacf.i-,  but  not  the  patliogenic 
priipirtie-  of  till'  a\i.m  t\i)e  of  i'lcilhi-.  The  third  bird,  a 
Cock,  intii  whoM'  jicritoiu-.d  <.i\ity  a  i.illodion  capsule  iiad  been 
insert!  d,  w.is  killed  niiu  nn'iith-  later  wluMi  ill  and  •vasted. 
Post-nioi','in  ex.iniin.itii'ii  ,-li"Wed  that  tic  ( apsule  had  rup- 
tund.  111  the  iiL;ioii  >>[  tin  Kit  te-tr-  there  was  an  irre^n.lai 
tinn<iui  ol  >,irconiat(iiis  appearance,  .i>  lar,i;c  as  a  ])i,i;eon's  ej^f^, 
contciiniiiL;  innltiiilc  ca>e(iu-  'oci  full  of  tubercle  Iku  illi,  and  in  its 
niid>t  \v,i-  the  torn  (.ip>ule.  In  .Klditimi  there  was  lil)r<ius  ascites, 
a  conihu  lit  1 1  nptioii  ol  small  ^rev  tubercle  >  on  the  piritonenm. 
and  tlu'  li\er  anrl  spleen  were  intiltr.ited  with  miliary  tubercles, 
with  caseous  centres  surrounded  by  thick  greyish  marf^ins. 
Till-  bird  .  .d  remained  Well  for  smiie  loin;  time  before  it 
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l)a'an  to  lail,  .uid  Xiuani  Ivli.vrd  that  tlu-  capsule  liad  onlv 
niptiind  afttr  tin-  l)acilli  had  i^'idun  a.  (  ustonic'd  to  live  and 
iniiltipl\  ill  thr  lliiids  of  tlic  fowl,  and  >o,  wh.n  thr  tiiiir  raiiir 
that  thcv  wen-  no  lonovr  slu'itnvd  from  the  attack  of  the  1.  uco 
'  vte-  In-  ilit'p''"t^''-'tivfcapMilc,  tlu'V\vrirai)K'toh=.idih(  irowii, 
•  ind  to  iinade  tlic  tissues  of  the  bird.  Other  >tudent-,  however' 
impressed  l)v  the  iK-atiw  result-^  of  almost  all  the  modern 
attempts  to  eoiuert  maiiunalian  into  a\ian  tubercle  i)acilli, 
will  ^ee  in  tiiis  occurrence  only  an  in-ta-ice  of  spontaneous 
tuberculosis  arisini,'  natu.ally  in  a  bird  which  b\-  chance  had 
lieeii  chosen  to  receiw  an  injection  ..t  tubercle  l)atilli  of  a  type 
incai)ai)le  of  infectin,ii  it. 

.More  iv(vnt]\-  Oiaf  Han-  (i.,o,S)  juis  made  a  series  of 
■  xi^rinient-  lik.-  those  ,,f  X,,card  and  lia-  obtained  simiL.r 
results,  and  he  also  lH.li,.ves  Hiat  he  ha~  succeeded  in  couNvrtin^ 
mammalian  into  avian  tubercle  baiillii. 

'■'U  the  o     er  hand,  oiilv  ne^^ative  results  were  obtained  by 
>liatto(  k,  Seh-mami,  I)ud,i.;eon  and  I'aiiton  (do;),  who  injected 
pi;;e  ins  -ulx  utaneousl\-  with   tuberculous  si)utum,  aiul  iines- 
titjated    tl;e   properties   of   the    bacilli   which    were   ultimately 
obtain, d    from    them.     Tubercle    bacilli    were    found    m    the 
.il>IMrentiv  unaltered  sjileen^  of  the  birds.     These  or,t;ans,  and 
ni  some  cases  also  the  local  lesions  caused  at  tli.'  .seat Of  inocu- 
lation,   weiv   i^mulsihed    and    injected    into   .t^uiiiea-pii^s.     The 
latter  developed   tuberculosis  of  the   usual   mammalian    tvpe, 
-howin,!.;   that   the   bacilli   had   not   accpiired   the   low   virulence 
t"r  this  species,  or  the  power  of  pn  ducin^^  a  kind  of  septic.tmia 
rather    than    a    condition    mark.d     bv    anatomical    tubercKs, 
vvhic'i  is  characteristic  of  the  disease  sometim.s  produced   in' 
the  uui Ilea- pi-  bv  tulnTclc  bacilli  of  avian  type  (-ee  ]>.  4  ;;). 

Ihes,.  e.\p,  i-rueiits,  howcvcT,   Coll vinciii,:,'  enou,L;li   as   tar  as 
tl"-v  ,^o,  do  i     .  earry  us  \vry  far,  for  the  leiit^th  ■  f  sojourn  of 

'  IV. I  hrlcpuK.  .,1  M.imln.stor  is  also  anmnK  tlu.se  uIh,  UUv.v  tl,,,i 
Uibenlo  lu.ill,  an-  unst.,1,1,-  ,n  In  ,..-.  ll,s  v.e«s  are  l.ased  on  1ns  o«  n  oxpcr.- 
".cntalinxestisations  whah  nou  extemi  over  many  years,  Imt  tiie  evuknee 
on  winch  they  rest  has  never  been  fully  publ.shed.  At  the  international 
.Medieal  O.ngre.ss  i<,i.1,  however,  he  exhibited  a  .series  of  specimens  showin- 
jTot-rcssne  changes  in  the  character  of  the  lesions  produced  in  K'uine,i-pi«s  l,v 
inoculating  these  animals  in  series  with  avian  tulwrcle  bacilli 
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till'  l.aiilli  in  tlii'  a\ian  ti>>iu>  \va>  -Imrt,  \,ir\inf^  (inl\-  tn.iii 
M'\(  n  (la\>  to  rij;ht  wrrkr-  :  and  it  i^  dl  murx'  <<\hn  to  tiir 
Mil)iHiitris  nt  tlu'  iniidirKatinn  liypothcsis  tn  maintain  tiiat  no 
]iailii  iilar  i  lian;^f  nt  c  iianutcr-  <  iMiiil  hi'  ixju  (tc  d  to  taki>  ])laci- 
in  so  short  a  time. 

l'"ar  more  conviiuni^  arr  the  wr\  nnmcrou>  and  iLn.i^thy  cx- 
l)rrinnnt-rarri(dout  tor  tlu'  l\oyai  ('(immi»ion  by  A.  S,  driltitli 
and  !•'.  Cnttitli, 

A.  S.  (iriltith  (i')ii)'  m\'sti,L;atrd  tiu'  cnltural  and  patlio- 
Lirnrtii-  cliaractcTs  ol  nummialian  tulKrdr  Itai-iiii  alti  r  inorr 
or  less  ]noIont,H'd  rc-ideiuf  in  tiie  fowl  and  ])i,L;c'<in. 

In  till'  tirst  si'rirs  ot  cxixrinifnts  the  cultnrcs  were  injected 
tlneetlv  into  fowls.  l-.i,ulit  diftirent  strains  of  tnherele  baeilli 
were  used,  onr  '.n  ordinary  example  of  the  Immari  type,  others, 
both  of  I'.iMnan  and  bo\ine  type,  beiuf;  strains  ot  attenuated 
virulenee  dernetl  tmrn  cases  of  hii)ns.  Tiie  total  duration 
of  residence  of  the  bacilli  in  the  body  of  the  fowl  \aried  froiu 
2S  to  2  ;q  da\s.  The-,'  -train>  \\i  le  i-(  coxiied  trom  the  lowls, 
their  (  ii'.tinal  (  harat  ter~  re-det,  i  nniied,  and  duir  \  iruKnce 
ie-trd  lor  ral)l>it-  ,nid  ,i;ninea-pi.:-;-,  and  (in  thrte  (  a-^e-)  lowls. 
Except  in  one  experiment  no  chanf^e  wliati\er  was  observed  in 
the  bacilli 

In  the  exciptional  case  the  culture  grown  from  the  bird 
(Xi  I.  S I )  was  (piite  a  typical  example  of  the  avian  type.  It  was 
obtained  from  the  spleen  of  a  fowl  inoculated  intravenously 
2](i  da\s  previously  with  a  culture  derived  from  a  case  of  lupus. 
ro>t-mortem  examination  showed  early  tuberculosis  of  in- 
testines, spleen  and  liver.  "  The  distribution  of  the  disease," 
(iritfith  remarks,  "  leave>  little  room  for  doubt  that  the  bird 
was  suffering  from  >i)ontaneous  tuberculosis." 

Another  series  ot  ex])eriments  was  made  with  cultures 
enclosed  in  collodion  i  .ipsnles.  Ihe  strains  used  were  either 
of  human  tyi)e,  or  attemiated  bo\ine  >trains  from  cases  of 
lupus;  in  one  a  mixture  of  the  two  standard  tyj)i'S  was 
emiiloyed.  The  cap>uKs  after  being  filled  with  culture,  were 
mserted  into  the  piTitoneal  cavities  of  fowls  or  pigeons. 

Altogether    41    capsules    were    inserted,    and    12    different 
>  H.C.J.  I'm.  Ktp.  I'jii,  App.  vol.  I,  p.  jy- 
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>tr.iiiis  iif  tulxTck'  biK  illi  wiic  iincstigatcd  1)\  this  itutliod. 
Ill  Mtmv  cases  the  l)acilli  were  ixisscd  in  i  apsulcs  throni,'h  a 
-riiis  of  l)irds.  WIrii  tliis  was  ddiu  a  nilturt'  ai\va\s  inter- 
\i  lied  lirtwcfii  the  >uc(L'ssi\T  passai^i's. 

I  lie  total  period  of  nsidcnc  e  in  tlic  peritoneal  cavity  of  birds 
\  aried  in  tlu-  case  of  the  different  experiments  from59t()6.S3days. 

In  ni.mv  case-,  the  bacilli  were  found  at  the  end  of  the 
experiment  to  Iir  dead,  l->nt  from  i  ;  capsules,  representiui; 
\i\\'  d:'"tennt  ori,^inal  strains  of  bacilli,  cultures  were  obtained, 
llie.se  ,L;r(  w  on  artilicial  media  pririselv  like  the  original  cul- 
tures, and  ino(  uiatioii  tests  of  tiie  i^iacilli  taken  from  thr  cap- 
-uies  on  ,t^umea-pi,L;>,  rabbits,  and  fowls  or  pi,ueons,  showvd  that 
the  organisms  had  not  undcrt:onc  an\-  change  cjf  \irulincr. 
lli'M'  ne,i,rati\e  n-ults  will  bt  found  to  be  \er\-  impressi\e  if 
We  reflect  that  in  two  -asis  the  \  irus  \\a>  ke])t  resident  in  the 
bedies  ot  fowls  or  pif^eous  for  no  less  than  fj4  ;  and  ().S3  days 
resp,  <  ti\el\-  witlioiit  under;;oin,i,^  the  slightest  moditication  of 
charact(  r  in  tin-  direction  of  the  avian  t\pe.  The  experi- 
nient.-,  driifith  just]\-  concludes,  do  not  leuil  an\-  support  to 
the  \  iew  that  mammalian  tulnrcle  bnrillj  can  acijuire  the 
characteristic  j)ro]ieities  of  a\iau  tuben  le  bacilli  i>\-  residence 
in  the  bod\-  ot  the  h/wl. 

I*.  <iritfith'  also  made  similar  (nilodioi'  capsule  exporiments 
V.  ith  m.unmalian  tu.bercle  bacilli  in  fowls  and  jiijjeons.  In  tliis 
series  ;()  (dllodion  capsules  were  inserted  into  U>  fowls  and 
-'()  pi,i,'eons.  Ten  ditferc  lU  strains  ot  bacilli  were  used.  When 
passai,'e  \\a-  made  from  out  bird  to  another  a  cdture  alwavs 
int.  rvened.  The  cai)snles  remained  in  the  bodies  of  tlu'  indi- 
\idual  birds  for  periods  var\in,ii-  from  33  to  1S6  davs,  but 
when  ])ass;n;e  was  made  from  bird  to  lurd  the  total  len,t,'th  uf 
icsichnce  in  tlie  aviari  bodv  was  much  longer,  and  in  one  case 
.iiu'iiuued  to  475  da\s.  In  ten  ot  the  expt  viinents  with  fowls 
and  in  ten  with  j-iiijeons  cultures  were  ultimatel\-  obtained. 
.ukI  were  loimd  to  i)e  uncham^od  in  characters.  In  the  16 
leinainin.i;  cases  the  bacilli  were  dead'. 

'    h'.C.T.  I'm.  liep.  .\pp.  vol,  iv,  p.   v'*''^. 

-  I  \vn  cither  till,.  I  jidss.iKf  fxpt'iiiiuMUs  tlireu..;h  j  ,ri-Ri  el  fowls,  e.uli 
lustilT.:  IWM  ye.ir-;  nn,l  a  li.ilt.  wc  rr  iii.ul.-  \\.[\\  ii'-j  iti\,'  ro^iilts.  Si'c  h'  C.T. 
flit.    /u'/i.    .\pp.  Mil.  IV,    p.    iSy. 


i!'  ■:«■' 


1 1' 


^r 


no 


-T.\i;ii  in'  ni'  -lAi'i':  in  thi    amm\i    noi'V  fi)         'i  h. 


I 


^!! 


!       i     > 


Hlii 


M 


I 


h 


II.  .l/U)iipfs  In  convci!  avian  iii/n  iiuniiiiiciliiiH  tiihcnlc 
bacilli  ill  lib'  hud  us  of  uiaiitiiuih-  l  (irit'l'itli'  attempted  alsn 
to  iniMlit\-  a\ian  tuliorric  bacilli  h\-  jui-^at,"'  t!ir(iui;h  the  calf. 
Twii  i'X))criinrnt-  I't  tin-  kind  wrir  inadr.  cai  li  la^tini;  mi'' 
\"rar.  In  racli  tlir  \nn-  was  passed  intia\  i  nnu-K  -  tiiroiiL;h 
ti\c-  I  al\t>  in  >iiri('-~i(in,  I'lniilsidii^  (if  tin-  ^plicn  or  li\er  "i 
tlic  inci  idiim  anini.d  Kriim  u>"d  tur  in|fctiiin  at  each  -tcji  nf 
till'  pa->aL;r.  iMii.dlx  tlii  \iiu--  \\,i-  ti^t( d  li\  iiiji  ■  tini;  tw-iir 
rmnl-i' -ii--  ^nbc  r,t,uiri]iwl\-   int.i  (ai\'^  ,ind  L;ninia-)ii^-. 

Xuniiiiiiis  cnltnrcs  were  i-nlatcd  frnm  aniniajs  df  \arii>us 
r.[,fcirs  in  the  cniiiM-  iif  tliisr  cxpt'iinunt--.  and.  cxrcpt  for  a 
■'ini^lr  iiistaini  .  ii'  .nc  slmwcd  aiu'  rliani;i'  in  ciiltnial  diaracti  i>, 
or  increased  \iinlence  for  guinea  piu's. 

Thecxi.-eptitiii  was  mie  of  two  mltiin  --  obtained  from  the  tinal 
calf  of  ]iassai,'e  No.  2,  which  showed,  when  killed  in  t^ooil  health 
after  io()  da\--.  a  local  tuberculosis  at  :he  ■>e,;t  of  iiioi  illation 
anil  some  mikiII  K>ion>  in  the  ni-itjhlxjiirinj;  l\inijli  node--, 
toL'ether  with  a  caseous  nodule  in  a  bronchial  i.;laii(l.  hroin 
the  latter  situation  a  c  ultiire  was  isolateil  which  i,;rew  like  ,1 
bo\ine  bacillus  ai  1  wa^  \irulent  tor  rabbits  and  i;iiinea-pi!.;s, 
while  from  the  |irescapular  ,L;land  another  ciiltiiie  witii  t\])iial 
a\'ian  characters  and  identical  in  e\er\'  respei  t  with  that 
inoculat»tl  was  obtained. 

Some  pi  rh.ii  -  mi!.;lit  be  found  who  would  1  l.iiin  tins  as  a 
jiioof  (if  modific.ilioii.  i'he  b.icilli  in  the  ^uiand  next  t^.  the 
seat  of  inoculation,  the\-  niiyht  ari^ue.  remained  tlu're  becaust: 
they  inuleiwent  no  chanf,'e,  but  such  a>  ai-cpiired  \irulence  for 
the  tix  matli'  a  further  in\'asion  and  reached  the  broiK  liial 
pland,  where.  In  int,'  more  adajitable  than  tho>e  Kit  behind, 
the\-  accpiired  all  tlf  (  haraetcTs  of  the  boxine  t\'j)e,  while  their 
less  j)royre--i\-e  bn  threii  remained  behind  unaltered.  The  author 
liowtAci  wiiuld  point  (Mil  that  the  fa<  ts  01  this  case  would  li<i\'e 
been  to  him  more  coininciny;  e\idence  of  nv  ditication  had  the 
chaiif^'c  of  type  l>een  less  complete  in  the  sub-strain  from  the 
bron(  liial  inland,  and  if  some  si^ns  of  commencing  modification 

-   A\i;m   tiilicrilf   1..h  illi   \\\»n   ni|riiicl   mini  tiiiu.^lv  uUo  i.ihc^  iiiiiltiii 
,111(1  (aii-^r  r.i|)i(ll\-   f.it.il  tiil.rr<  ul'isiv,   l)ii;   injected  siibciilanenif^lv  inlo  tli(  — ■ 


.....  ,1.    . I. 


.1 I. .  1 1.. 


4 1.  ...   I I   1., 


L-L. 


\v 


AlIFMI'T-^    TD  riiWI  KT  .WI.W   INT'i   IInNINF     !',  \i  II  I  I 


.'J  I 


at  hdA  liiid  liri'ii  ■-(■til  in  tlic  sul)---tr.iin  Iroin  the  pir^capiilai" 
i,'l;uul.  '[]]>  -iiiiplr  ^u^f^'rstinii  that  tlic  hionrliial  i.-ioii  was 
caused  l)y  an  indrpiiuiciit  s])(iiitanr(iiis  iiiftctioii  with  hoxine 
liihri'lc   liacilh  -■  '  ni'^   mdir  rasiK'  acccptaljlc. 

In  addition  t"  tin-  cxpcrinients  alrcad\'  dt-<  lilxd.  I'",  (irif- 
titii'  in\i>tiL;.itcd  ("allures  (>l)tained  irnui  a  1  u',l;i'  iiiind)er  of 
aninial>  eai  li  nt  winch  had  been  injected  with  a\iau  tubercle 
b.iciili,  and  in  f.nrnos  to  those  who  iiold  the  \  iew  that  niodi- 
lication  is  possible  tin  >e  nuist  also  be  mentioned,  lor  several 
instances  o((urred  in  which  bacilli  ot  b()\ine  t\pc  were  isolated 
troni  the  animals. 

Imoui  i6()  animal-  injected  with  a\  ian  tvdien  le  bacilli, 
includi  -  I  hor>e,  22  cakes,  h  .i^oats,  12  I'ij^'s,  <)  monkevs, 
_;  cats,  I  do,q,  4  rats,  ;  niici',  54  rabbits  and  74  .t;uinea-piRS, 
1  ultures  Were  Ti  ((i\(i,  (I  which  showed  no  chant^e  of  character. 

On  the  otln^r  hand,  the  ( ultures  ol)tained  from  se\i  11 
anini.ds  dittered  from  those  used  for  injection. 

.\.  I'rom  the  prcscapular  hIiihI  uf  (  alf  -if,i\  iiicnulatcil  ^ulll■lltancl)^l^ly 
uitli  avian  tulH-rilt'  bai  illi,  .1  t  \iltiiii'  \v  a-.  (.Iitaini'il  w  liiv  li  ua>  tyjiicaliy  niani- 
nialian  in  it.^  iliaiai  trrs  ol  tjrowtli,  .uul  hiijhly  xiriilcnt  for  Ki'inea-piRs  and 
taMiits:  Imt  it  al>'>  i>rii(l\i(e(l  gi-ncral  tuberculosis  in  three  out  of  four  fowls 
injeetLHi  '.Mth  it.  ami  Iroin  two  of  tlu-sc  typical  a\  ian  cultures  were  ultimately 
obtained.  'I'liis  cultun  \\,i~,  jiinhahlv  a  inixtuic  uf  mammalian  and  a\ian 
bacilli. 

1;  (',df  v(i',  iiioMilalcd  suIh  ul.inciHish  with  a  li.u  illus  ot  asiaii  tv)ie 
obtaiiud  from  a  pig,  and  kiUeil  after  90  days,  was  found  to  ha\e  a  ihi'  luc 
scneral  tuberculosis.  T\  pical  avian  eultinr's  were  isolated  from  the  pre- 
pectoral  f,'l'in<l-  the  portal  gland,  and  the  siipr-ienal  lioilics.  lint  from  tlie 
lung  a  mammalian  culture  which  greu  like  a  bo\ine  tubcri  le  bacillus  was 
obtained,  aiiil  from  the  broniliid  gl.md  both  axiaii  and  bovine  tyjH'S  were 
ol)tained. 

C  (loat  ^(>  was  inoculated  with  a  culture  of  a\ian  tvpe  ..litaincd  from 
a  pig;  killed  i  ^l  days  later,  it  w.isfound  to  ha\r.  besides  local  lesions,  a  litlle 
cavity  and  two  small  nodules  in  the  liitu-,  caseous  nodules  'n  the  thoracic 
t;lands,  and  a  calcareous  tubercle  in  the  mesenteric  glands. 

"  From  the  lung  a  culture  was  obtained  typicallv  mammalian  in  character. 
resembling  a  bovine  tubercle  bacillus," 

('•riiiith  remarks  ihat  in  his  -ipinion  'here  can  lie  little  douiit  that  t'alf  yio 
Mid  ';.Mt   V>  became  .iccidentally  infected  with  mammalian  tul.'^  :■  le  bacilli. 

1'.  Rabbit  777  was  inoculated  subcutaneou' Iv  with  a  iilture  of  avian 
type  obtained  from  a  pig,  and  when  killed  iji  days  later  showcil  a  cystic 
local  lesion,  and  a  ca. eating  nodule  in  the  lung  from  which  a  typical  bovine 
tubercle  bac  illiis  was  obtained  in  culture, 

1   /I'.C  .7     i''ll    \'ol    !V    ^"^'^    '-^=     -'o.^  and   '02 
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I"  1  UM  miini-.i-i)ii;^,  I'^tI'  iml  i'<.i7,  wen' iniKiil.itfil,  one  siilKUt.incnusly 
the  otliiT  mtr.ipiTitdiicilK  ,  \^  illi  .m  tinuNion  <if  the  inguiiiiil  >'l;mcl  n|  V\<i  loii, 
inuclll.ltid   with   .1   --1 1.1  HI   ol     I  \  1.1  II    t\  lir  ■   I   I  "IP  Mil-  (inniti. 

The  .uuni.il  --uliriit.iiR'oiisly  inoi.uUiti.-cl  ik'M.  lupoil  slight  1  iilnrc  iil.  i-.!,  . .(  tlir 
ii-ii;U  ,i\i,in  tvpc.  Ihi'  other.  No.  1857.  died  after  i  I'l  il.i\-  >A  ^;enei,il  Inher- 
Mihi--i~.  Hill  ,1  tiilliiie  (if  l>(>\ine  rluirncter.  viruh  nt  lur  Lilihit-.  ,iiul  i;uiiUM- 
liii.:-~    u,i^  (.lit.iineil  li.iii    it-~  hioni  hi.il  .Ljl.ind. 

C.nllilh  lielieve-.  ih.i'  Imth  K.ilildt  ;;;  .mil  <  iiiine.i -pit;  i>=,7  lui.inie 
infceted    ,11  1  iilrnt;ill\     with    Ihniik     luliei'lc    h.Killi 

I  I  .iiiiie.i-pis:  I'll-  wa.^  injceteil  siihtutaneimsly  •  .th  an  eniulMdii  d 
the  -phdi  III  ,1  (.ill.  uhich  had  been  injected  uitli  a  culture  of  a\i.in  l\pe 
derived  friim  a  pig.  and  died  130  days  later.  I'ruiii  the  limiKhial  fil.md  .1 
(iiltiin-  was  obtained  which  ^rew  like  a  tiiberde  bacillus  nf  hiniian  t\pe,  .iiid 
which  was  virulent  fur  (,'uinea-piRs.  sliKlitl\  virulctit  ii.r  calves  and  r.ililnt-, 
,111(1  pr.iduced  no  effect  nn  a  fowl  fed  with  it 

('..  Monkey  llS  was  inc.culated  subcutaneously  with  ,1  culture  cf  a\iaii 
l\pe  derived  from  a  pip,  and  wlu'n  killed  after  i).S  d.tys  hud  iiener.il  tuber- 
(  ulo.sis,  severe  in  the  lungs  ^  (  iilture  obtained  from  the  lungs  gn  w  like  .1 
luAine  tubercle  bacillus  anil  w.i.-,  \  irulcnt  for  guinea-pigs  an(l  rabbit^.  A 
Idul  iel  \.itli  JO  milligranimcs  remained  healthy.  A  culture  made  directly 
from  tin  local  lesion  was  avian  in  type,  while  one  obtained  Irom  a  guinea-pig 
injected  with  an  emulsion  of  the  local  lesion  was  mammalian  in  type  like  that 
obtained  from  the  lung, 

Tliosc  si'\-cn  in->t,uu(  -  \m11  b  iiitcri'n  tnl  dilb  i\ntly  accord- 
iii^  a>  till  rc.Kli  r  i>  iiuliiiid  to  li(li'\r  in  in-tal)ilit\-  nl  type, 
(ir  tli(  ri\(r-c.  I'-ut  in  jud-iiiL;  (d  tlirir  >i,L;nir!r>iiuc  tlie  tar 
lai'L,'' r  nninbiT  ni  (  \i>tiini(iU~  wliiili  .uaw  ni':;,iti\c  ri-iilt^, 
and  the  Ltnat  Iciiclli  "I  ^cnie  id  tln-r  pa>-a,L;c  c.\pirini  nt>, 
niii>t  1)(   ki  jjt  in  mind. 

.\  irinarkalili  puint.  whi(  li  tlir  reader  may  iia\-o  nntict'd. 
i>  tliat  in  -i.\  d  iIk -c  .~r\ii!  eaM-~  in  v.liii  li  the  linal  cnltm'e 
ditlired  finm  ilie  ((ii,L;ina!.  the  \  irns  used.  \' liik'  ix  l(in,L;ini:;  to 
■tile  avian  t\i!c.  \\a- clitainrd  iiriuinallx' Irum  tlie  pis,  an  animal 
which,  lit  iiiin>e.  i^  tar  mni-c  ^-iisccptiliii-  tn  infcctidii  with 
bovine  tlian  uiih  a\ian  tnlHU'li  Ijacilh'.  Altlioii.i^h  drittitli  i.-, 
pri>l)abi\-  riuiit  whi  n  hi  .ittriiniies  the  (■han,i;e>  of  txpe  of  the 
l)aciiii  in  tiie~e  exri  ptional  ca-e^  to  spontanemis  tnhercnlosir-. 
it  aj^i^i  ai"~  to  tile  writer  that  the  e\  itlence  of  the  pnre  a\"iaii 

'  'I'liese  \ii  Uses  were  I' j  7  1  for  l-'\pi  rinient-.  II, md  li),  1'-;  (fur  l\xiH'rinients 
C,  K  and  ('■),  .ind  1'  ;  (!  i  I !  ^penim  iit  I  )  I  or  a  complete  account  it  the 
\artous  expert  nil  ni^  iii.uii  >\  iili  liiein,  ,ind  e^ii  i  laily  for  those  w  hich  were  heid 
to  establish  their  original  a\i,iii  character,  the  ri'port  on  "the  investigation  of 
avian  tubercle  bacilli  obtained  from  birds  and  swine"  should  be  consulted 
li  C.T.  loir,  \pp.  \"l.  I\'.  PI'  107  ei  ,>;?,/.,  and  e-.]ieti.illy  the  tables  on  p)i-  343- 
W".  35S-J'  J,  and  :::;  p.  :,-■■  .\. 
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Iiaracter    i>t'   scmic   nt    the  iirii;in;il   \ini.-<^    i>    iint   ahsoliiti'ly 

■  '  'iirlu>i\-c. 

-M.  Knell  ami  1..  Kalniiowit.-tli  i  kjoj)' in\ ' --ti^atrd  the  ettcct 
"I  passing,'  asiaii  tuhni  li-  bacilli  tlirnn,i:h  ;^uiii(  a-pi^^s.  In  all 
'  \l)friinc-nts  l)ut  niic  ],n  increase  of  vinijenct-  luv  t'lr  j^uiiiea- 
pi:;  occnrred,  l>nt  tin  >tiain>  after  pas^inf:;  throu'^n  three  or 
l"Mr  (if  these  animals  in  succession  ('    d     nt.  a>  inched  had  oc- 

■  uni'd  111  ,1  mnrli  carli.  r  in\<  ^tiqatinii  nf  the  same  kiid  made  Ijv 
^tiaii>  and  damaliia.  Ii  Mmu  it  Kmli  and  Kahinnw  itsth's 
'  \p(rini(nt>.  n-^idi'ini  m  the  niainnialian  body  \\as  coiitimud 
tnr  .1  l(]im  finii  ,  ami  m  niie,  passa,i;e  \va>  matle  tliidiiuli  ten 
animals  in  ~n(er>>i(in  ilmini;  a  perind  o!'  iS  moiuli-,  Init  with 
no  alteration  mI  the  \ii;ilemc  dl  the  bacilli.  In  anothi'r, 
hoUe\ir,  pa~>a.ur  tluiaii^h  2>>  ,L;uinea-])i^s  dnrin,!^  the  >pace  of 
two  \'iar>  and  ei,i.;ht  nmntli-  Ird  to  tlu-  obtaining,'  nf  a  strain  of 
i)acilli  iif  manmialian  t\pe.  Tiie  Micee'->  of  thi^  experiment 
can,  howi  \er,  Martr|\  be  attributed  to  the  .^I'eat  kn.L'tli  et 
time  aftiirded  tw  t'  bacilli  [■'V  .id.iptnii.;  them>el\rs  to  their 
new  ho.-t>.  for  the  \  irnlerK  e  of  the  strain  toi-  the  ,miinea-pi,L;  was 
alrt-ach'  hi,i;h  at  the  third  | 'a>sas:(\  and  it  doe-  not  appear 
that  it  increased  iiotabK'  after  thi'>. 

The  import. nil  e  of  this  re>iilt  .l.-^  e\idenee  of  change  ol  t\pe 
is  diminished  b\-  tin-  fact  that  the  orii^in.d  tuberculins  material 
was  obtained  frmn  tiie  li\"er  ol  a  p;nrot,  a  bird  w  .ich  is  more 
eonniionh'  iiit'Cted  with  hnm.tii  than  with  a\  ian  tiibereulosis. 
It  is,  thereh,re,  possible  tliat  the  .-train  of  bacilli  may  have 
liccn  a  mixed  one  from  the  -tart.  Ihe  author-  themselves 
recot;ni/ed  thi.-  and  made  se\eral  attempts  to  sejunate  himiari 
and  avian  bacilli  by  cnlti\atin;;  from  >in,L,de  colonies  on  plate 
'  iilturi  -.  In  this  thev  did  not  succeed  :  but  negati\e  evidence 
"I  tlu-  kind  is  of  little  \alue  in  the  case  of  so  difficult  a  pro- 
cedure'''. 

These  authors  found  also,  as  Courmont  and  Dor  had  done 
before  them,  that  passa^M'  of  avian  tuliercle  bacilli  throuf^di 
r, dibits  did  not  cause  an\'  increa-e  of  \iru!ence  for  mammals, 


'   Vinhotv's  Arcliir,  lii  ihrit  zuin    li.iticir   i>)<e  etc.     S' o  pp.   i,^-,   338,   ^a 
t  l.ibleof  ICxperiments),  ami  .(7^  (conclu.sions). 
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as  iiicasiin  d  1)\'  j,'uiiH  a-pii;  iiin(  uiatiini-  ;  .ind  in  aimtlur  scri.  - 
111  r\]HTitni'nt-~  tlnv  <!' ni"ii-ti,it.  il  tliat  ni.,m(nalia!i  tiilni.].' 
bai  illi   ui  p'    lint   ill  an\-  ua\    altri.d   1)\-   |j(  ini^  i^rowii   in   low  j  - 

Willi  r  and  Bntint:rr'  Mimrt,  mix  lirictK  ,  tip'  n-ult  nf  niddi- 
licatidii   1  xprrini   lit-  witli   a\iaii    tulx n  Ir   ha' ilii   in    inaninial- 
J  lir\-  --tatr   tliat   alti  r  i\rn  niii'  nr  twii  \rai».'  rrsidriiic  in   tli- 
,utiiiifa-i>i,u.  rahliit,  nr  iiinu-,-,  tli>\-  wtrc  unable  tn  dt  ti(  t  aii\ 
iiKTiasc  nl    x'iruIi'iK  !■   Inr   till'  !^'iiiiira-|)i,L;.   nr  ln>s  n*    '.iriilriiii' 

tnr   tllr   Inwi. 

Klrillr    lllrlltinll-,     in     a     Innt-nnti'     that     hi      iliin-ilt     nhtailliil 

ri>iilt-  -iniil.ir  tn  tlm-r  nf  Wi  l)i  r  ,nid  Uniinmr  l/"c.  cit.  ]>.  5071. 

Atti  nijns  ha\i'  h,  m  iiiadr  tn  attenuate  niaininaliaii  tuiien  li- 
haiilli.  nr  tn  tran-.tniiii  tlnni  intn  -n-ralled  lisli-tiiherrle  hacilli, 
iiy  i;rn\\iim  tin  111  in  tin-  Imdii  s  nl  i  nid-hlnnded  aninial>.  Tin 
l)ns-il)ilit\  nt  >ueh  a  translniinatinn  h<i>  iint  iteeii  proxcd  :  tli(niL;li 
in  sniiie  ra-'is  ti'-h-tiihercle  harilli  have  Ini  n  nhtained  frnm 
aninial:-  liie\  inu-l\-  injei  ted  with  iiianiniaHan  tulieri  le  liarilh. 
In  siuii  raM>  it  m  ems  probable  that  tiie  niainniahan  tnln-n  L 
bacilli  which  were  injected  had  died  mit,  and  that  tlie  fish- 
tubeicle  bacilli  wen>  present  as  the  n-^uh  nl  an  independent 
intcctinii,  -ince  tlnv  are  kimun  tn  be  ipiite  cninnmn  in  cnld- 
blnfided  animal-  wlinh  ha\e  iini  bei  n  iiiject-d.  at  least  in  frn^;-. 

Tlie  relatinnshi))  between  mainniahan  tubrrcle  bacilli 
and  tile  -n  called  li-li  tubercle  bacilhi-  appears  much  innre 
distant  than  that  lictweeii  avian  and  inammalian  bacilli,  nr 
between  the  human  and  the  bn\ine  tvpes  nl  the  latter.  The 
real  battle  nt  >tabilit\-  nt  type  mu-.t,  tlientnie,  be  lou^ht  over 
theM'  more  nearly  related  torms,  and  until  this  is  decided  in 
favour  of  instability  of  type  the  allej^'ed  instances  of  transform- 
ation of  more  distantly  related  forms  cannot  be  accepted. 

With  respect  to  the  re!atinn-!iip  of  a\ian  and  mammalian 
tubercle  bacilli  numerous  experi  unts  haxc  been  carried  out 
by   many  ol)ser\ers  with   tlie  object   uf  determining   whether 
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ni:iiiun.ili.in   t iiIm  i c  \i-   Ij.k 
till-  ((inditiiiii-  "t   litr  \\\ 


illi   arc   .ihlr   til   adapt    flicuiMlv .  -   to 
tliin   till'  l)ii(l\'  111    till    tiiw  I,   and   in  ^c) 


dniii^;  tn  liisr  tlir  -iiri  ial  rliaiaiti  I-  III  uiMwtli  and  nl  \  iru 


Iciice 


\iniii   di-tin;^ni>li    tlir   niannnalian    t\|ii'  and   tn  ari|nirr   tlinsc 
i|    tlir   a\lan   t\])i\      Main    ntliii    i Apriinunt-  a]>ii   ]ia\r   brm 
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rtakrn  tn  t 


y\'  will  till  I   a\ian  Iiilun  Ir  hai  lili  ran 


111    ti 


l.iinii  d  intii  liarilli  lit  inn-  n;  i  -tin  i  nl  tlir  twn  niaininalian  t\  p 
li\'  lirinu  inadi'  tn  uinw  in  tlir  iinih'  nl  ^niiir  inainiiial. 
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ir-i     cXjii  III 


nriit^   lia\r  >hii\vii    that   inaiiiinalian   tiibricli 


hat  nil   tan    hr 


^inw  11   in   till'   bndiiv  nt    fiiuls   |nr  rnn-idcr.dili 


lirlUKl-^  nl 


tiinr  and  ] 


a-^i(l  irnin  bird  tn  biicl  witlimit  n 


11  r<>anl\' 


iindrri^'nuii;  an\-  rliani^t-  i 
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if  t\-pr   (A.   S.   (.rillith).     Tl 


llA'   lia\r 


slinwii  tliat  niaiiiiiialiaii  bai  illi,  t m  In-rd  m  i  nilndinii  cap- 


ilcs,  m.i\'  bi-  krpt  ali\c  in  tin   bndiis  nl  tn\\I>  and  tin-  pmcc 


ss 


ii'peatcd  in  a  scriis  of  tlic-r  bird>,  mi  that  tlu'  tntal  dnratinn  nf 


ii' 
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I  the  bacilli  in  the  a\  ian  bnd\'  has  .ininnnti'd  in  Mum 


rrisc-  tn  I  niisidcrablv  ninrc  than   a  \i,ar  and 


in   iiiii'  casi'   tn 


ii'arb,-  twi 


\tars,  withnnt  llic  barilli  Insi 


iiL'  an\"  n 


tl 


ir  (liar- 


aril  r>  which  mark  the  maniinalian  type,  nr  takini,^  nil  an\'  nf 
thn-c  n!  the  a\-iaii  t\|)c  (A.  S.  ("iritlith.  I-'.  Critlith). 

'riiisi-   experiments   ha\i'   -hown   alsn   that   a\ian    tubercle 


bacilli  can  1 


11   De  -rnwn   111 


the  1 


Indies  nf  \a 


rimis  mammals  Inr  Imu 


l)erinds,  and  jia-r-ed  Irnm  niie  animal  tn  aimthi  r.  witlinut 
iiece.^sariK'  bicniniiif;  altered  in  t\pi  the  n  >id(ni  e  in  tin- 
mammal  haxint;  in  snmi"  cases  been  prnlnnt;etl  tn  i><  mniiths 
111"  twn  \ea 
V.  (.ril'titli). 


rs  (M.  Knch  ami  Rabiiinwitsch.  \\'eli(r  and  Hiitin,i;ei". 


On    the    ntllel"    liaiul    in    >nme    n|    till 


'.\))i  rnnent^  a  strain 


if  bacilli,  dilferiiij^  in  t\pe  from  that  nf  the  strain  with  which 


the 


'xpenmeiit   was    ((mini 


enced,  and   identical  with  that  (if 


the  hat 


illi  which  naturalh'  attacks  the  s] 


)eClis  111 


animal  used 


tl 


le  txpcinneiit .  was 


reiiA'cred.     Sue 


ii  an  expnience  seems 


tn  ha\e  iiccurred  in  the  work  nf  nearl\'  all  iiucsti.s^atnrs,  bntli 
thnse  whn  cniultided  ill  fa\iiur  nf  the  pnssibility  nf  iimdi- 
iRalinn    (Xniard,   ().    Baiif,;,    M.    Knch  ami   Kabi 


iKKMlsch),  and 


those  who  did  not  (A.  S.  (irithth  and  F.  (iritlith).     When  this 
has   occurred    tlic    chan),'e    from    i.ne    type    to    the    other  has 
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O'lnluilrd     .ll,M,ht(l>     Ml      tli.       tun     Ul">      ll,l\r      llirll     I  ,  I  ,t  .11 1  lf(l. 

i  licsi' latlii  iiKU    |H,--il)l\    li.iM'  If, 11  iniMup-.. 

Swell    ic^ult^    will    Im      ii:I,  i|u.  t,  ,|    (|ittrivnll\     li\    (lilhhut 

iil.MT\-c|-,,         i',\     Milllr     ll|,\      uill     h,      |,-.il,l,  ,1    .1-     r\, 11111,1,.,    of 

tr.iii^ldiiii.itiMn.   In-  ..|||,.|>  as  the  conseciiu-ncc  <>l   -|)iiiit.iiir,,ii-- 

'"'''"  111"-'--   Mini-   III  i-crl.-iiii   ..f  tilt-  .niimaU  iix'd   m   tin- 

cx|).  iiiiK  III-.  .111.1  ,iii,    I,,  ,n  ,  i.l.'iii-  will,  h  aif  ihHi.-ult  I.,    u-oid 
in  ^U(  li  iiuc-tii^.iiiMii-, 

\\'hic-lii'\-(r  \i(\\  Im-  t.ik.n  \\r  ina\  -atV|\-  -:i\  th.it  ii.  itii,  r 
cliatiL;c  (il  t\-iH.,  iioriiulrcd  any  inodilK  .itmn  wh  i|..\,m  ,,|  <ii|fiiral 
(  li.u.icti  r<  (II  viniliiui-  uecessiin'ly  im  .  lus  \\||,  n  a  inair  •i.iii.m 
tiilii  irlr  |i,M  illii-  I-  111. id.'  t.i  Ii\.-  Ill  a  1)11(1.  ..!  .Ill  avian  ii.i<  illiw 
'"  il  ni.iiiiiii.il,  .11  |.  ,|,i  wiiliui  a  j„  II,,  1  ,,|  ,,,,,.  ,,,■  t\v,,  \',,,,,, 

llii-  tiaiNl.Miuati.iii  -1  ^i!l,~tiliiti.ii  ..ill  it  whirli  \'.,u  will 
— has<)(-(-uM((l  in,  Ljiil.irlv  .md  .  .iiiii.  i.,ii-.l\ ,  ai.d  tl  Mii^h  it  lias 
som.'tinirs  taken  pLi.  ,■  in  -.,111.'  i.|  tli.-  lon-est  passage  e.\ p. -n- 
ni- nt~  tills  lia<  h,  ,  n  |,\  n,,  nnan.-  -enei-ajly  tlie  ca-e  :  and  il 
niav  In-  -.lid  ,|mi,'  Lmi-e  //;„/  rliaii^es  of  type  lutvc  not  Inru  in 
proportion  to  the  leiii^lh  of  time  <///"..,•(/  the  bacilli  to  adopt  !l,e»i- 
selves  to  the  iieu'  nirif/iimiriif. 

Such  dian.^. -.  (.1  t\|..  wii.n  th,  v  i,,,,.  ,„,ii,-i,,|  Imw  l,e.  11 
al-rii|)t.  ,111.1  -tr.iiii-  .,t  i,,i,  ,11,  um,  ,  li.na,  t,  r-  intei  in.dia;.- 
'"  t^'"'  II   'li'-   tv|"-  111   <i"'-->i"ii   I   '■''    rank-  L.-n   111.  t    witii. 

'f  'ii'i.^'  "I  ..'111--.,  he  aruu.d  ihat  (  iKiiii;.-  ,,f  t\i.e  when 
thev  i)(-eiir  in  (,tii.  r  ivL^ii.ns  ,,t  l.i(,l.,-\-  are  ;i),t  t.,  he  .ihnipt. 
and  without  as>iKnal)le  re.i^,,n,  and  that  tli.  eliani^v.s  wlii.  ii 
are  alle-ed  to  lia\-e  (,( ,  inr,  (1  in  tuh.r.  le  Isa.  ilh  .,r.-  not  exeep- 
ti.,iial  in  tln>  r,>p.,  t.  .Mt.r.it i.,11  ,,|  tvin-,  -.,  th.-  argument 
ini,L;iit  run.  d.„-  not  o.  ,  ur  .a.  i-\  tmie  ,1  tiiher.ie  h.uilhi-.  elian,i,'es 
it<  h.»t,  hilt  it  ha-  been  -liowii  {,,  h.uc  d(,ii,'  :,,,  in  >e\-,-rai 
in--tanc<>,  and  wi'  ou.i^lit  to  1,  ,,^ni/,'  th.-  i>osMl)ilit\  of  tliere 
beini^  cdtain  condition-  whieli  hrjn-  ah(,iit  this  (-haiiL^e,  al- 
thou,i,'li  th.se  (■(,ndition-,  as  111  ,,th,r  r.-j,,,,^  ,,|  )„,,-,.  ..  ^vhefe 
saltation  o(rin-s,  an    ii.it  \.t  known. 

I-'-nt  tiie  plain  la.,  t  i-  that  many  ol  th.  in-t.iii.  es  .,(  apjiareiit 
'■han.i;e  of  type  which  we  have  been  .-.insiderin,^  took  i)lac(  it  an 
experimental  station  where  spoiitanc(,tis  tubirculosis  was  n.,t 

1l,Il      ;>ni<illir      til..      .,n;,,,.,I..       ,., 1       4- ,.:._         .     ■  1       .. 

—  t      o,,,!,tlir     •.:--.  u    icil     •c.\pL;:iiieiil,     uiiu    it 
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would  seem  surprisinf,'  tf)  anyone  v  In.  Ii.i>  iiKulr  practical 
acquaint. inrr  with  tin-  dilliciiltifs  dI  i  \(  ludni^'  coinpU'tfly 
sudi  inlictinii-,  in  tlw  course  of  rcscarclu^  into  tiiben  nlosis, 
if.  Mil' 111  till -I  I  in  imistanccs,  some  instances  of  spontaneous 
infectitjn  aiiii.dg  the  animals  which  now  concern  us  had  tv>t 
occurred  durinj,'  the  progress  of  so  many  nioditicatinn  anfl 
f^tissiif;v  experiments  as  we  have  been  considering. 

t  nmhtsion. 

]Vc  mist  thcicji'ic  conclude  (l)  tha  Itdnsfdniuificii  of  type 
from  uriiiii  Ik  iiuniiiiuiliuii.  or  vice  versa,  nr  imiccd  any  modifica- 
tion of  cultural  characters  or  virulence,  does  not  necessarily  occur 
\t-henevcr  n  liihcrclc  baciHiis  of  the  one  type  is  made  to  reside  fur 
(I  year  vr  /,.  >  lit  flic  hmiy  of  a  Jiew  host  in  '„liich  tuberculosis, 
.,  hen  it  oeein^  ihitiuiilly,  Is  caused  by  the  I'tliei  type  ;  and  (2)  that 
ticinsjonnatlnii  I'l  type,  or  niiuiifieation  of  characters,  (neiirring 
(ipparently  ccipricii'iisly.  tha!  is  to  say,  under  special  and  (/s  yet 
iniknoa  n  (oiuHtlnns,  and  by  no  means  rci^ularly,  has  not  yet  been 
proved  til  tiikc  f^ldce. 


CHArri:R  wi 

IHK    MAlill.IIV    01      r\  I'K    OF     IfUHKCI.l;    K.ACILLI 
I\     nil-     ANIMAL    BODY    (coutiliued) 

I  111     l)ri;>ri(iN      .F     i'HAN>l(lKMAl|w\    I.       IIfMAN    IXlli    lidVINE 
IriilJi  1.1-.    r>A(  IFI.l    1\     nil     I>iiI)ll->  nl-    \'aKI()1>   Ammaf-. 

I        I  ill    Atci^eJ  '/  liiHspu imition  if  Jyfe  (f  Hniiuin   1  ii^icrcle 
Inicil/i   liv    I'cissiii;'    tlnollilh   (milts   iiiid   <  iil,rs. 

In  ii)oj  H.hruii;.  .^linicr.ind  l\up|)el  reported  a  sim.  -sful 
passiii^i  experiiiieii'  in  wlu'li  a  -tr.iin  o'  h.K  illi  highly  virulent 
I'll  cah-rs  \\a<  i'  .iiiirii  liuni  a  ;Mi.it  moeiilated  ten  ninntlis 
previously  with  tubercle  bai  lUi  ot  tin-  hunian  1  \'pe.  The 
.nuiounccment  attracted  considerable  attention  at  the  tiiui'  ; 
and  the  experiment  ha>  i)ro\ed  to  be  the  pr(jtot\-pe  ot  ui.itiv 
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'tt^  ^r\i!iiin    iM    n  iM    i\    im     \m\i\i    i;m|i\   (^^  (  h. 

•I    -imiLii    ,iil(iii|,i     I.,    .  Ii.in-i     ilic    .h.ii.Kiii-    ^1     tiic    Inini.iii 
tubi'nlr   l),i<  illu- 

I  !"■  ill  i.iiN  (il  ihi-  iii\  I -IimI  ii.n  \M  I.'  -iiliiniiii  i|  i.i  .1 
Milii.il    I  \, irnin.ilh.il    \<\    Kd--,  |.    \\,l„i     .md    llm--,    \\||,,   .ib 
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!'•"  'Ill  "•'-  "111. mi,  ,1  III  .iilili,  i.il  ,  iiltiii,  III, In,  ,  ll\  liMiii  iiiiiii.in 
-I'li'iiiii.  1"'  '  -' M  i.il  :;iiini  .1  pi-^  li.iil  1„  ,  n  iii,"  iil.il,,!  with  ,1 
I' I  "III  "III  III  iliiM  til,  ,  nil  nil  wasraisi'd,  I  h,  :;,..ii ,  i,i,ii.i!  i,, 
■il"'^|  .  \\'i-  in|,  ,  I,  ,|  iiili.iN ,  ii,,ii~|\  iiM  I  mil  -  Willi  till-  .  nil  111,  , 
\\  III  II  kill'il  I'll  iiKiiilli-  .ill,  I  111,  in-i  m|i,ii,,ii  It  \\,i-  1,11111,1 
'"  li'i''!  ■:'  II'  I'll  till"  I,  iil"-i-  I  h,  ,iiiL  iii.il  Mi.im  ,,|  ,  iiltm,  , 
''^li'ii  111)1'  I'll  ml,,  ,.il\,~  iiili.iv,  ii'iii-l\-  III  il,,-,~  ,,|  j.^  t,i 
1"  III-  "I  I ''I'  llll.  Ii.nl  I'I'mIii,  111  11,1  illii,  -  ,  ,.i  ,it  m,,-t  .1  I  nil  I H, 1,11  \- 
ili-tiiilMii'  1  ,,|  111  .1  llll  :  1)111  ,1  -III,,  nil  111,  ,1,  1 1\,  ,1  iiMiii  111,'  -,,,ii. 
-iiiiil.iiK'  iii|, ,  I,  ,1  111  .1  ,1,,M  ,,i  I, I  III-  ini.i  .iii,.ili,  r  .  ,ill,  ,  ,iiiM(l 
tiilnn  iiIm~i-  w  im  h   v\,i-  i,i|ii,ll\'  i.il.il 

111!  ,iiiili,,i-  -.IV  ■■  il  1,  \\,,||||\-  ,,!  ,  iniili.i-i-  111, It  111  .ill  mil- 
i\|,iimiint-  ,,11  ,,iiil,  with  till,,  1,1,  Im,  llll  ,,|  Imiii.in  ,,riL;in 
<li"iiniii,it,'(l  iiiili.ii\  inl),i,  iil.,-i-  ,,|  Inn--,  iimiiiiiL;  .m  ,n  iit,' 
"'I'l^'-  •'ii'l  '  iuIiiil;   m  ili.itli    h.i-  ,,iil\-  ,„,mn'(l  .ilh  r  picv  mn-. 

I'''"-''',-'     'Il -Il    'III'    ^".it-';     tlin-    nii|,l\inu    lli.it    .1    -miliar 

•il'''''i"""    "I    Mini,  111,     ii.id    ,.,,111!,, I   ill    ,.|li,r    m-t.mii-   al-,,. 

'^'■''  ■'■•    Im'--iI.  \\,  llll   .mil   II,  11--  |i t    ,,nt.   till-  -,  I  111-,   t,i   1),' 

llll  i,iil\  in-i.iii, ,'  ,,|  ,  lian-,  ,,l  t\  p,-  win,  h  ,„  ,  nii,(l.  .Mm,  ,,\i  1, 
Ivmi'  1  111  ,1  liiitli,  1  paji,  r  .nlinit-  lli.ii  i,,i— ai;,'  tln,.u-li  th,-  -,,at 
(in.-  ni.l  .ilw,i\-  lai-i    111,'  \jiiil,ii.,    ,,|  Imm.m  tnlhuli    li.n  illr'. 

'Ill'  irilii->  "I  tlir  (ir-miilliiit-amt  Nn-pcrlcd  that  m  tin 
ixiirrmiint     d, -,  iih,  il     .ihii\,     .m     .irndiiital     mtindii,  ti,  m     ,,1 

'"'^""    '"1""  'i     l''l'lliMni-lll   ll.i\,'  1,1  ,  niliil  III   111.'  nnil-,'  nt    lllr 

/',(.s,s(/i,'(- 1.1  thr  \  11 11-.  aii-mu  |>i'— ilil\-  ,1-  th,   n-nll  "I  -ponLiiui  m- 

'    /(('/.  .hhei/.  (I.  U.  hiiiserl.  l,eiii;ullicil.sai)ih\  llili   ^,  p    |i, 

-   l;nlnii;e  stir  lixpcrimviitflltn  Theyapie.  Ikft  ^.  y.   (H. 

■■  \\  n-  M-rfugen  M'llist  iilur  iiiflircrc  dernrtiKc  ICif.iliriinMcii,  ,iut  .!u  n  li 
sscilor  iinu-i  lifi  der  HfsprcxhunK  iler  Kulturt-n  5  nn.l  -,  ziirii,  kk.iniimM  umlr, 
und  die  un.-i  /c-ikIiii,  ihiss  da'  I'tIioIiuiir  dor  \  iiukiiz  ,lrr  Msci,.  II,  dm,  h  d.-ii 
Z;eK<-nkorpur   diinli.nis   niilit  l-iir-   ■;t-"<ftzina^-,if;,.   l-.i-LJainiini;   i.t.  ■      JUilNif;e 


\\I  ATTrVI'I^  I' 1  (  n\\  I  l;  I  II I  \I  \\  1  N  1  (  .  in  .\  I  \  |  H\(ll||  (Kj 
llll)<TClll(»>l>-  III   ..111    .,t   lii,     -iiiiK  ,i-pij;>  ;   .111(1   till  A'   |i..iiil    ..111    iImI 

It  was  not  >ii  mil.  h  .m  .  \.iiii]ilr  nf  lh-.kIu.iI  in.  n  ,i-i  ..I  \  ii  iil.  n.  .■ 
lor  th<'  ox  a-  ,1  I  ..iii|i|i  t.   I  ii.iii-(   ..I  i\  )M 

I II  cslinatioiis  at  the  (•tsiindlh  i!s,nii'       In  .MMiti..ii  i.x  iiiKiz- 
iiii;  111  liriiii,''s  ic^ult^  i\(i---.  I    \\(  l)(  1  ,iii(|  ||(  ii~>.  i()ii3  (/(.(.  iil.\ 

ivpciicd   ill,'  I  \|..  1 Ml        \     II, II,    ,!   liiiiiMii  tiibfirli'  h.inlli 

I'  I     "•'-  |i.i-~t(l  1,1 jli  i.iiii   ::...i       111  iti,i(t  succession,  .iiul 

■  iiiDtli.  I    -ii.iin   ill  J,   w.i-  |,,i--.r(l  .lUo  tliiDii^'li  four  f,'i),ii~,  hut 

^Mtll    .1    c  111!  III.  ml.  I  \  .  mil;,    .il     .  ,1.  Ii    />f/N,S(/i,'(-.       Till-    t<it,l|    1.  ll-lli 

"I   liiiic  th.il   ill,    -ii.iii,-   II  III, nil.  i|   111    till    i:i.,ii>   \\,i-   i.ss   aiiil 

JU2  clays  res(x*cti\Ti\' .   Imi  n..  111..1I1I11  ,iii.ii mnil      (  nltiin- 

wbtaincd  tnnii  the  l,i-t  l,..,iI  ..|  i.m  Ii  -ciir-  ;  i.w  imii  m.ni 
hi.Mii  i,inll\-   ill, III   th.'  . .11-111. iN.   ,iiii|   -111. Will  mi   iiiik  ul,iti..n   im 

incrca-f   n|    \  null  II    ,•  ,  illiii     |i,|    ;'.,,it~   tilt  ill-i  Kr-   i  ,r    I'll    1, 1 1)1)1 1- 

liijci  till  -111).  Ill, nil  ..ii-K-  int.,  I  ,il\,-  til, A  ,  .iiiM(l  iiiiK'  inmnn.il 
I'  ^iiiii-. 

Mianuliil,  lilt. nil  I  \)i,  1  nil,  lit-  nvIih  h  \\,i,  h,  |,|  1,\  ihin 
.lUtlim-  tu  jiiuM'  til,'  tiaii-lmin.itii.n  ..I  tli,-  Innn.in  intu  tli, 
f>'i\iiir  t\-|)f  III  h.ii  illii-  lia\  iiil;  b'lii  n  piiitcd  Imtli  1)\'  ilc  [nni: 
uul  l)v  D.ninii.iiin  .md  Mii-^-rtiuuT.  tin-  in\ . -ti-.itmn^  nndcr- 
'iktii  ,it  till-  (ir-iiiidlirit-.iiiit  Will-  ,,.ntinii,(l  h\  Wrhir  in 
11)07'.  .\, ,  ,ir,lini;lv  tlir  11,1-^,1-, ■  ,,1  ih,'  -.tr.nii  II  r  w.i-  (.irricd 
tliniiiL;!!  vi't  aiKitli.i  i;iiat  :  hut  ii.>  .  li.iiii^i-  m  tin  .  liai.u  tcr  ol 
thr  l),i(  till  \\a-  iil)-ii\i(l,  .\  iiiltiii(  ,il)t,nnr,l  Imni  t  In-- anini.il. 
'Ill'  tilth  III  the  -,ric-,  u.i-  iii|r,  ted  --uhcutaiiiiiu-K-  lilt, I  ,1  ,,ill 
with. Hit  i.iiidnriim  aiuthinu  iikh,'  tli.in  the  Imal  cImiilio  wliuh 
•  MTiii  III  til, It  -|H',  ii'N  III  .iminal  whin  the  liuinan  tvpc  nl  hacilhiN 
is  siiiiil.nK-  ,'m|il,i\-iil  ;  and  ,in,ith<r  ,-,ill.  winch  \va>  initctcd 
infrawiimisly,  wa^  tininil  wlii'ii  kill,  d  lo  h,-  lice  I:, mi  tnhti- 
'  ul()>is.  The  strain  H  _'  wa-  ]ias~cd  Ilin.Ui^h  tlii,,  in.iic  .t^tat- 
(inakniL;  ciLrlil  111  .dh,  and  the  lutal  ilinati..n  nt  n -.idcnrc  nl 
the  -Main  m  the  h.idics  of  tlu-c  anini.d-  (arricl  to  315  (hi\-s. 
\  I't  not  thi'  lfa-~t  (h.in^c  ,,1  xirnli'iicc  wa>  nl)si'i\-,'d  wtu'ii  the 
bacilli  were  rcrnwrrd  Imni  the  la-^t  i:(iat  and  rmall\-  t,--tcd. 

In  an.itjifr  >(rii>  ol  ,  xjirnnunt-  W't  h,  r  jia-s<-(i  a  train  of 
tuber.  If  h.icilli  iif  Inmian  tvpc  thnumh  a  mtics  of  fdur  cahfs, 
the  total  duration  of  residence  in  their  bodie-  amounting' 
'   Titb.  At! i:!   u.  d.  Kazscrl.  Cesundhc!lsai;::c,  He;:  i,,  p.  77. 


i7\ 
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tliciiliv  to  nearly  two  y.ar-  fdS,^  davsV  but  nizain  no  rlKin.. 
ol    viiulciirc  took  place.       In   -till   another   >  .vpi nmml    liltttii 
strains  ol  huniaii  \v\m-  wcir  iniM  ird  iiiio  a  jii;,,  and  alter    ]"" 
da\-^  tliiTf  \\<i>  obtaint'd  iniiii  tin-  .mir.i.d  a  -tili-tiaiii  ol  Iki'iIIi 
w  liK  1 1  po^--e--ed  all  tile  ehar  n  li  I  ~  ol  t  he  linn;aii  t  \  pe. 

Wiii.  !    and    i'li/i    •  loio' ;  who  .d-o   wnijod   in   the  de-inid 

heit-aint,     lllentl..n     llller     m-lalle,  -     111     wliuh     (  ahe-,     llller',.'! 

intra\'enon--l\'  wnli  baeilli  o'  huiii.iii  i\i'e  ilor  the  |inipo~i  oi 
i'nnunii/ation  1  ile\(!opi(l  tiibeiili-  m  the  e\e  (two  ea-es;.  or 
-wellniL;-  o.|  tlu    |Minl-  (thu  e  ca-e-),  r-oine  |oii,l;  tune  alter\Naid-. 

l-"roni  tlle-e  1'  -li  '11-  thi     I  libel  ell    b.K  llli  W  c  I  e  lilt  III  lateK'  It  (  (i\-e!ed 

in  eiiltiin  :  and  wiien  'inalK-  te-ied  -liowed  no  de\i,ition  Ivoin 
tlu  hniii.in  t\-]i  ,  altli.aiL;h  the  haeilh  had  lui  n  living  lor  eoii- 
-■ideral>!\-  ni"ie  than   two  \-e,ii-  m   b'  \ine   ti--ner-. 

.\nother  iii-taner  ol  the  -aim-  kind  i-  related  't)\'  tlie-e 
author-.,  .\  heit.  r  ,ei(i\ed  -txeral  ni]e(tion~.  both  iiitra- 
veiion-  A\ii\  -iibeutaiieoii-,  ot  tiibeiele  baeilh  ol  huinan  t\))e, 
and  hoiii  n  -  nnik  tiibei-K  ba'ilh  were  i<  nveiid  a  \'eai  and 
^e\ell  niniith-  .liter  the  |,i-t  injeetion.  (  illline-o|  the-e  baeilli 
were  tlioroiiuhK'  in\c-tiL;ated.  and  wen'  loniid  to  |>o»e>-  the 
rharaeter-  ot  ^rowtli,  and  the  |..w  \iinlene(  tor  eabe^-  and 
raiibit-.  ot   the  huinan   t\-pe-. 

r.\-  the-(  ixpernneiit-  the  aiithoi-,  d(  inoii-trah  d  that 
tiibt  rele  baeilli  .it  hum, in  t\-pe  ini:;lit  leinain  tor  a  loii^;  time 
(one  or  \\\"  Year-)  in  the  tis-ues  of  tlu  !i\ini;  o\  withont 
underuoinL;  anv  ihani.'e.  .\nd  tlu  eoiiehi-ion^  uliiili  tluy 
drew  lidin  their  exiMMicnce  i-  iiiii  oniprermi-in-l\-  opjM)-ed  to 
the  hvpotlu-sis  of  ir.r-tal>!lit\-  ot  tv)>e. 

'flic    E\l^cyi}Va-i:'\    "f    iKiiinihiuu    uiut    M iissi-iiiriri     (iyo<'). 

The-e     expel-rielll-..      mentioned      .iboM'     ,|-      haNMlli,'     Ixell      ])llt 

forward  in  -nppo'.t  oi  ihi'  dneimie  ot  in-t.d)ility  ot  type. 
inn>t  now  be  eoii-ideiid  more  e],  .  '■,•  i  he  ob<er\i.'i>  pa-~-ed 
tliro\i-li  a  -erie-  ol  -o.it-  a  -t;,,m  o|  tubercle  ba(  illi  of  human 
Ivpt  ,  and  nItiinatiK-  obtaiii'd  liom  one  m|  the-e  aniinab  a 
-train  of  !io\  me  t\-pe. 


'   '/'iih.  Arbeit,  a.  <i.  Kni^erl  Gcfiindheitsanrle,  Heft  i",  pp    i-^"'>.  i"*'!. 
*  IhiJ.  I')07,  Heft  7,  p.  ii.     These  nli-erv.itionv  Ii.im     iIh  uly  Ik  i  n  n-l(  rrctl 
\n  m  I  li;i)air  .\ili  ( j).  J^'i). 
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Tlic  (-viijiii.il  --Iraiii  \\a^  cult  UMinl  lidin  ilic  -.putum  ol  ,i 
plithi^icil  ji.itiiiit,  .111(1  ,it  lii-l  |ii.p(lui('(!  oil  injcctMii  (iiilv 
-lii^lil  tubrn  iilii-i-  ill  (.\l\c^  ami  -wiiic.  It  \va>  then  injrftcd 
into  a  -(lat  .iiul  (  aux-d  iiiiiiiinal  legions. 

A  -rcdiid  ,u;(iat,  wliKJi  ■-(■cni-  to  have  (-(aped  the  u^iial 
]iicliininar\-  iithi  r(  iilin  ic^i  apjil.cd  In.-  thc-c  author--  to  tlicir 
otlicr  aiimial-',  \\,i-  iii|((  ted  miIx  iitam  oii-lv  with  an  ciiniKiun 
ol  the  tubcKuloii^  |)rc,-('apuiar  ^land  ol  i;i;at  No  i.  This 
(iiiiiMl  developed  a  ^wi  llii'L;  at  the  --eat  (vt  iiioenlatioi:,  which 
iiK  lea-ed  lor  a  tiuie.  hut  alteiward-  --uh-ided.  >hrinkinu  to  the 
-i/e  ol  a  bean.  It  \va>  killed  nine  iiioiith-  alter  inoculation. 
At  the  autop-\-  the  iiie^capular  ul.iud  on  tii.-  -ide  ol  the  inocula- 
tion ua^  lound  enlari^ed  but  not  tuben  iilou-  :  in  a  tracheal 
-land  \v,i-  lound  .i  >mall  :  -eyi^li  translucent  nodule  the  si/e  of 
a  pea  :  and  in  the  middle  oi  oiU'  hint,'  \va^  ;;  tuberculous  focu>  the 
-i/e  ol  a  ha/el  nut,  which  \\a>  t,Me\'i-h  \'ello\\  in  (  olour,  partly 
casetni-^  and  partly  hare'  and  crumbK'. 

The  third  i^oat   was  inj(>rte(l  with  the  (oiitent-  ol  tin-  j.nl- 


in(.nai\'  nodule,  ami  died  is  week'-  l.itt 


■heial  till 


ir»(  rcuio>i-, 


lilt 
'vp 


I,  alter  th's,  'nrther  fasstis^c  c 


oll-I-tell 


tly  produced  the  bo\im 


il  di- 


ease. 


<  )n    the  other   hand    a   culture  deri\ed   Iroin    th 


am 


1  ol  ("loat    \ 


o.   2    inje( 


"ted  into  a 


diKcd  onK'  minimal  le>ioii>. 


e    ;richeal 


lall   and  into  a    pit;   ])ro- 


riie  nodule  in  the  hinj;  ol  Guat  2  i>  an  imp'irtant  landmark 
m  tlie  lu-tory  ot  this  passa^'e  experiment.  It  wa>,  a>  wo  ha\c 
~( en,  hard  and  crumbly,  and  therelore  probably  of  some  long 
Mandiiij.;.  Tlie  injection  of  this  animal  had  ])ro(luced  only  the 
iiio-t  Lri\i;;l  |(  >i((ii  locally,  and,  though  it  apparently  caused 
a  !o,  ii>  ill  ,1  tra(  heal  ,i,;land,  it  -;eem-  to  ha\e  failed  to  rentier 
the    iie.irest     lymphatic    gland>    tutxrciilous  ;     it     i>    ditru  iilt 


therelore  tu   l)elie\e   that   it   wa--  tl; 
nodule. 


e  cause  ol   this  pulmonr..y 


ill 


-crijjtion  ot  tlie  le>ion  remind-  the  writi  r  of  one  which 
he  lound  m  a  calf  (No.  4.^71  in  the  coiii>e  ol  one  ol  his  own 
passage  e.\p(  iinient-  (II  Ji,  (i  1!,  de-i nbed  tull\-  later,  p    .;  ;i|), 


I  lesion  w  111.  11.  he  ( 


litl  not  he-iiate  t 


o  Mii;i;(_>t  at  the  time,  mieht 


/oc.  lit.  p.  n'j  (-co  poitea,  \>.  .570.) 


I 

its 

I 
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(  II. 


^i 

I 

J 
I 


m  ■ 


he   tilt     li'-illt   nl   .1    ■-piiiit.illrciU'-  llllcct  mil.       Il    tin--  w.i-,  tile  case 
al'-ii  witli  t!ic  puliiiniiaiA'  iKulalc  in  ( 


iial    2   tlic   traii-'tMi  inaMon 


l\'l»f  \\lil(  Il  (iiruncil  111  '  lii^  |)a^saL;c  cxpcniiii'iit  nt  1  )ainiaaiiii 


11(1  .Mu>-'cm(ir 


r  I--  caua!) 


\r  ol  a  >ini|)Ic  i'.\|)laiiat 


loil 


7 //(•  li\pcn'iiuii/s  i<f  I'ii'lcssor  l-.hcr  nf  /.(■ip:ii^.      .^iiumi;   tin 


-t    <>!    !!iu-i 


ilain    that     tli.'    !i 


barillii^  I  an.  in   i  irt.iin   rm  uni-tanrc>,   he  i  diuci 


nan    t'.ibtTc'k 
Ird    into  till 


l)ii\iij.>    tulxTilc   ha.  illii-   1-    i'l'il.    l'!lii  i .    will!    lij~    ("arricd    out 


niiiiuiiiii-.    p((ssiii^:    ami    otlici    ixpiiimriit^    iii 


till'      \'v\ 


cTinarv 


l.ni 


)/lU  -line  lS«)  ■ 


Mine  I'.hi  1-  att.irlio  •-pccial  iinixiriani c  d'  the  jliiik  iilar 
inctlKid-  wlmh  111'  u-f~,  and  ,ttt  lihutc-  lar^i  1\'  tn  tlu-iii  {\u: 
dilti  iriirc  1)1  t  Wet  11  lii^  n-ult>  and  tli«)-i-  ihtaiiiiil  in  tlic  <  icsuiid- 
lii  it~,init .    It    1-    111- i-^-aiA'   to  dcNiribf   tluiu.       In    all    h'.it    his 

\"i'I\'    iMlK'    i\lni  illKilt-    hr    clllllloV'i'd    a     rnnihlliatliill     (i|    .-ub- 

(  iilancnii-  and  ml  i  aprntuni  al  inintmn  lur  hi-  cattlo  :  thf 
Mib(  utaiu  lilt-  hiiii^;  nn^iiiallv  mtcndrd  tn  tot  the  Ninilcnci'  of 
the  bacilli,  and  the  iiitrapi'iitnnral  tn  aii.itd  tlu'  barilli,  accus- 
tiiiiird  111  li\r  111  liiiniaii  ii->ur-,  tlir  nin-t  la\iiuialilt ■riiiiditidns 
))ii"ibK  imt  i;rttni!^  a  Imld  mi  tlir  ti— uc-  nt  (he  o\  and  (if 
adajilinu  tlitni-rKr-  In  tlirir  luu  Im-t.  i'lir  tl  -akc  of 
(■(■iinoiiu'  bntli  kind-  nt  injcitinn  wcrr  u-ually  jh.'I  fianicd  in  tlif 
saiiif  animal. 

.\s  matnial  fur  injcitiii,!.;  tile  lah'o  he  I'liiplowd  as  a  t'uIc 
the  ('()ar-tl\'  di\idcd  tuberculous  inlands  and  otiicr  or,L;ans  of 
Liiimra-pii;-  injected  with  human  iulu  n  iiloiis  tissues  :  and  this 
loniietl  the  stai"tiii,i;  point  of  each  passiiL^c  e.xperimcnt.  in  some 
of  the  re-earches.  IciweNcr,  ;  parallel  series  of  inoculations  \v;o 
made  ,\:th  ciiltm<'  ;  lint  it  was  not  in  these  that  the  majority 
ol  the  aPe^-d  in-tame-  of  moditication  occurred. 

i'^ber.  -im  e  Kjo.;.  has  in\'esti,yated  ji  case>  of  human  tuber- 
culo-i-.  and  in  -excii  instances  ha-  ob-er\cd  a  clu.iii^e  ol  tvpe 
alter  j)a>-aL;e  of  the  -train  ot  bacilli  throu;^h  the  o.\.  in  ll.ese 
sex'eii  in-t. lilies  tile  bacilli  are  -tated  to  lia\e  i:)een,  eitiier  not 
\iriilent.  iir  not  fullx'  \irulent.  for  the  ox  at  tiie  start.  i'liree  ot 
them  (ante  iiri!.,qnally  liom  children  and  tour  from  adults,  in 
SIX  of  the-e  -e\en  instances  of  aliened  mociitication  the  chanjsc 
of  t\'i)e  Ol  (  iirred  after  (iirect  inocuiati'in  of  tiie  orii:inai  niateriai 
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into  till'  animal,  and  iinl\-  in  one  (NO.  xix)  h\-  thr  passai,v  of  a 
'  iiltiUf  nbtaini'il  lidiii  tile  oiii^'in.il  iiiatcn.il. 

I  hrcc  ol  the  cxiitTuntnt^  iiia\'  'ic  (i.-i  i  ilxd  hrictlv  a- 
rxaniplcs  ot  tlic  work  now  inuKr  r(]iiM(||.|alion.  Tlir  tn>t  is 
-rlcctcd  liccausc  I'.l.  '■  >  xulcntlv  <  (inHdcrcd  it  ot  .dnMdcral)lo 
iMi|ioit,in(c  a-  hrin.i:  the  (  aiii.-t  ni-tanr.-  ol  a  >n(ri>vt,il  niodi- 
li'adon  cxiniinicnt.  and  rc-aidrd  il  a-  tlic  starting;  i)onit  ol 
■  lil  ilir  fxpi  riniini-  wIik  h  lie  midrrloi  k  Liter  Tlu'  -('((.nd  i- 
I  lio-(  11  a-  an  ixaii.pli'  ol  .nic  ol  tlic  nioic  ivi.nt  cxi"  nnicnt-, 
I  li>-  third  l)r<  aii-i'  it  i-  the  oiil\-  inManc  <■  in  wlurli  pa--a,^f  ol  a 
'  ultuiv  n -ulicd  111  an  im  ica-~t'  ot  \irulin(  (\ 

'i'v  A7'.  A  \outli  di((l  of  phtlii-H  at  llic  a^f  oi  i;,  A 
l"'i'i"n  "t  the  lull-  wa-  iiijc(  U'<l  into  ;jiin«a-pi|^'-.  and  tin- 
tuhcii  lijipii-  oi-an-  ol  ilit-r  animal-  w<  re  rniiil-ilicd  and  mir.  ted 
-uhiiitaniou-lv  into  a  -oal ,  and,  both  -tihi  iiiaiicou-lv  and  intra- 
lM-ritoiic,ill\-,  into  a  rail 

\]\r  l.icl  that  thi'  uoat.  wh.^ii  killed  <i^  month-  ,,!ti  i"  iiijcition, 
\va-  tree  from  tiibm  nlou-  Ic-ion-  -howed  that  the  \  im-  at  that 
tunc  \\,i-  dfXdid  ol  x-inilcncr  for  tlii'-c  animal-.  Moreoxcr.  a 
^  iilliiir  obtained  Iroin  the  ordinal  material  ol  tin-  ea-e  nn  w 
Weil  and  proved  it-ell  alnio-t  a\iiulenl  loi  tlu'  rabl)it  when 
mjeeled  -ubeii ta neou-l\-  ui  a  dose  ol  I  .  mi,.,  and  oiilv  -lii^litK- 
\niilent   when   i  ,ind  j  iii.l;.  were  injected  intra\en(iii-ly. 

1  he  call  wa-  killed  -ix  month-  alter  mjeetion.  it-  -emral 
.he.Jih  wa-  -hi^htU-  im|)aired.  I'liere  wa-  inl)i  iiiilo-i-  ol  -onie 
''■i\iial  uiand-,  and  o|  ijio-r  m  th,.  pre-eapular  iei;ioit,  the 
tliora'ic  o))enin,:.'  ami  the  axilla  on  the  -id.'  o|  the  -iibeiil.nieous 
'"U'l'tion.  Hie  af)dominal  ea\itv  -howed.  m  the  iiei-hbonr- 
'"""I  "I  the  mtrapt  ritoiieal  injeetioii,  a  ehronie  tnb<r(  iilon- 
I'Mitomii-  whieh  had  extended  to  ihe  <jnientum  ,in<l  the 
ihaplirai;in.  There  wa-  al-o  -oiiie  tulx  i-.  nlo-i-  ( nmmeiK  m-  on 
th<-  ]io-ti'nor  jiait  o|  the  eo-1al  i)lenra,  and  on  the  \i-i  era!  pleura 
|'o\erim;  tile  diaphrai^iiiatii    -iirtaee  ol  one  o|  the  liin.L,'-. 

<'Uinea-pi--  Were  mj,-.ted   with  tlu'  peritoneal   tnbeivle-  ol 

'""    '''ill.    'Hid    -ub-e(pientlv    their    tubeieiilon-    i.iuan-    were 

'  mnl-ilied  and   injected  into  a   ->■(  oiul  i^oal   and  a   -eeond  eall. 

I -he  re-lilt  of  these  hitter  ir.|eetion-  wa-  that    both  the  animals 

'    "^o'  Ceiiliull/    f.  Iliikl.  ete      i.    \bt.  On-.  IM     ;n    |.p.    '^.f,  j  ,,s  ,iiul  2^!. 
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(l^lllu■a-|)i,^^  W'Tc  iiiji  <  ted  willi  ,i  portion  ot  the  woinan'- 
iiin^;  :  and  alter  a  diic  iiitcrv  al  one  o|  tlic-i'  aiiiiiiaU  \\  ,■-  kill'  d 
Aud  an  rinuKion  ol  i'--  origan--  injc(  ted  i.'.i'  iilai  oii>|-  and 
intra[)crit()iu'all\-  into  a.  i  all,  I'lic  call  rcinaiiu  d  in  kkI  t  on- 
ditioii,  and  \va>  killed  UJ  da\-  afur  injirtioii.  In  ilic  neck 
the  luberi  iil()\i>  iiilill  i  It  loll  alioiit  the  seat  of  f'e  siiln  utaneou> 
inoculation  \\a>  loi  aii/ed,  and  theic  \\a^  tlu  u  d  >h,L;hl  1  .bor- 
( aiiosi^  (it  the  i)resia|iula:'  .;l.ind  on  that  ^-ide.  In  tlit  ^doiiKMi, 
on  the  other  haiul.  there  \\a-  wide-puad  chioiiK  tut)ertiiiou> 
peritonti-  which  i>  >.\\d  to  ha\e  been  ot  the      peilMicht  "  tvjH'. 

The  \  iriis  contained  in  the  piritoiual  nod'  les  ol  this  calf 
\\a-,  after  fiu'thiT  diiei  i  p:issa,L;e  throii^;!!  a  rabbit  and  se\'(>ral 
j,'uinea-))i,t,"-,  injected  siibiaitaiieour-K'  and  intraiientoiieally  into 
a  second  (alt.  It  then  produced  at  ute  .general  niiliaiy  ttiber- 
culo>i>  and  death,  Iroiii  disseminated  tuberculous  pi  litonitis  in 
;5  day-  A  (  iilture  obtained  tioin  the  peritoiuai  tubercles  ol 
thi'-  calf  L;rev\  >pai>ely  on  \ariou>  media,  liki'  bo\ine  b.acillus, 
and  was  found  to  possess  that  (lej.,'rei  ot  \inilence  for  ial)bitr> 
wIikIi  1-  t\'pical  of  the  bo\iiie  t\-j)e  Inject(_(i  into  a  call, 
-ubi  utane(iu--l\-  in  a  dose  oj  30  nii.;.  of  1  -oth  (  ulture,  it  cau-^ed 
general  miliar\-  tiibeii  ulo-'i-  and  death  in   ]2  days 

!  he  \iru-  lidiu  the  secoiul  (  ,ilt.  I  liereioix'.  w,i-  a  t\  j)ical  l)o\  ine 
bacillus.  .Moreo\'er.  (  ulturo  ohtauud  ti(>in  the  ti!">t  calf  ot  the 
serie>,  both  tho>e  uroun  diiecil\-  au(l  other-  obt.uiieil  indirectlv 
throu,i.;h  rabbits,  ,i;rew"  f( cbh'  on  artificial  media,  and  produ(  I'd 
seN'cre  tuber(ailo>is  when  injeiled  into  cahe-  and  rabbits 

( )n  tile  other  h.ind.  (  ulture-  ohtaiU'd  diici  tl\'  troin  the 
human  K-ioii-,  i^rew  well,  and  when  lujtctc'd  into  cahes  both 
subiailaneou-ly  and  intra peritoiie.dlv  produced  so  little  disease, 

'  CnitrAll.'f.  lUikl  etc.,  I.  .\l)t  "11^.  li'l.  ;o,  p.  2<j^.  .Ubo  sec  lable  ol 
l%xj)i  riiucnl,  cippijsitt:  ji.  2.(4. 
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.iii'l  th.i!  Ill  ~.i  ti;iii-.i('iit  .1  n;iiuri-.  tint  inj.'Ctidn  ol  I ln'  finiil-ilicil 
IxTitmuMl  If-'iun-  into      MiUM-piL;-  l.iilid.  on   ;\\o  .    la-Kin^^  to 
.lusi'  any  tubcnulf^is 

Case  XIX.  '\hr  M|-iL;iii:il  n  Kit  til,  1 1  u  lii<  li  loMiicd  tbr  -t,ii  tin:,' 
p  't  ^.!  th)  inv  -stii^'atioii  was  sonic  tuberculous  ;,'raniilat ion 
ii'»ui'  ifinovcd  1)\- iii>c!ation  fmni  tin  knee  joint  of  ;i  child  niu/ 
\'cars  ot  .v'j^v.  I  ho  uiji  i  tion  ol  ,i  (  ali.  hotli  -ut)rutaiicou--ly  and 
'rap(  ritoiicaiK',  witli  iIk  •  niiiNiliciJ  ori^.ui--  oi  ,i  ,L;i!inca-piL; 
iiocctcd  Willi  till-.  liiatnial.  tailed  to  |)ro\-okc  anv  tubcrciilosiN. 

On  the  other  hand  a  (  nltuii'  iai>ed  direcllv  from  the  ori.L,'nial 
111, It.  rial  iiiPTted  into  another  call,  .:i  dose^  of  50  uil;.  ^ub- 
■  ntaneoii^ly  .md  30  ni-.  iiitniperitoneallv,  eau-ed  a  legion  .it  the 
-at  of  inocul.ition  in  the  ne(  k  and  (  hronic  tiiben  iilo^i-  of  tin 
p'Titoiienni.      i'loin  I  .dii     I  the^e  loioiw  a  culture  w.i-  oliiaiiied. 

Now  ;iie  '  alturc  obtained  from  tin  locd  le-mn  in  th''  neck 
was  exactly  like  that  i^rown  from  the  orii^inal  laaterial  :  that 
is  to  sav  it  trrew  treely,  had  low  \iiiilence  for  th"  rabbit,  and 
pHidiici'd  in  thf  '  lb,  in|i(ted  both  snlx  ntaneou-l\-  ,ind  int-a- 
peritoni-.il!\'  with  ^o  ni,^.  dose-,  a  locali/ed  tiibiK  iilosis  of 
cjironic   t\-i)e.      It    hrlinL;i'd.  clearl\-,  to  the  hum, in  tvpe. 

(hi  ilic  otli(  r  li,iiid  the  !  nltuie  Iroin  the  peritoneum  ol  the 
<  .ilf  was  unliki  th.'  oriL^inal  (  ultnre.  It  ^^rew  sp,n-,cl\  and  was 
Nirulcnt  for  the  ox,  ,111(1  ,itter  fnrthe.  passage  the-ti.iin  took  (ai 
,ill  the  characleis  .,)  th  ■  boxine  t\-jie. 

II  this  is  111  insi.iiicc  o|  modili(,it!on  (ratlu  r  th,iii  siil'-titii- 
lioii]  tliiii  inodihcation  billed  to  occur  in  the  tissues  ol  the 
!i<'  k,  but  sU'cei'ded  ill  till-  j)e-itone.il  ca\'it\'  ot  the  sa.ue  animal. 

I'.xpii  nUi  nts  dl  Sciiic'd.  Duld  utui  LiiKh-nuinii  (iijiii.  In 
the  <irsiindh('its,imt  Xiuldd,  Dold  ,tnd  Lindiiuaim'  iiin  ated 
i'.ber's  expiiiniiic  .is  closeh'  as  ))ossibK  ,  but  Were  unable  to 
^'bt.iin   .in\-  (AJdcuce  of  nioditic.atioii. 

1  Ill-en  iiloiis  mateiKil  \\,i-  obt. lined  b\  llnni  Irom  i_'  cases 
"1  luimaii  tnhei(  nlosis.  aiul  1  ;  c.ihcs  Mere  injectetl  by  the  com- 
bined sub(  utaiii'oiis  ,nid  intraperitoneal  method  to  which  b-ber 
ii,i(l  lari;cl\-  attributed  his  success.  I'ilex'eii  of  the  (  al\  es  were 
uijectrd  with  (Uiulsh.us  of  the  oilcans  of  uuinci-pi:,'-  iidecled 
with  the  human  niberculou-  ■is-ue-.  and  two  with  lultnres 
'  Centralbl.f.  Ilaki   ctr..  i.  Abl.  t>n(,'.  IM.  '5.  p.  4'i7. 
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(Icri\((I  Inmi  tin-  iii.iti  ii.il.      In  nn  -iii-lc  in-.t,iiiir,  tlic  antlmi- 

^■l\',    illll    lll'iilllK  .iti.iM    ip(,ui.     lli'l     \\,i-    \\u\r    .ili\-    vll^L;r-~t|(in    ol 

'Mn~l>.|in,ltl I     l\|ic.        .X.iii,      1,1     thr    (,||\(-.    i|c\rln|it  (1     [HTI- 

tiim.il    llll)riri|ln--|-.    (ir    ,lll\-    |ilni.;l.— 1\  (•    i|l~r,i-r    ill     i  ( Ullli  i  t  n  ill 

witli   l!ir     (\i!   lil   iiiMi  iihitii.n. 

I\\'i    111    till     (,il\r~    Wire,    llldi  1(1,     ImiiikI    1()    lie    t  lltiil  i  111' >ll-, 

I'lit  the  .iMiliiu-  Ii(.|(|  ih.ii  tli(~c  \M  Tc  in-t.inic-  m|  -|)(int,iii((iu- 
('ilii ii  iilii-i-.  111  mil  (,|  tlicin  thi'i.'  u,i-  f'Mind  tiihcK  uliisjs  oi 
tin  nil -ciitirir  inland-;  in  the  ntiur  t  nlHTcuJu^i-  dl  hnnK  liial 
.i^l.iiuU,  Inn;.;-,  and  li\(  r.  Kahjiii-  inm  iilalcd  uitli  cinnNinii-  ul 
If^Kui-.  tmni  (  ai  Ii  nl   tln-i    (al\i-  di^  m|(  ijk  ( I   |  ni  i-n— 1\  c  tiilxi- 

C'llldM-. 

Ilii  antliiii-  |)iinil  diil  that  iiiir  nt  Idx  i  -^  rr-nit-  air  like 
t'l'i-i-  ^^lll|  Ii  I  indiinanii  had  ]ir(\  i(Hi-l\-  dhtaiiird  \)y  /'uss'irr  nl 
ail  artilH  lal  iniMniv  d|  l)d\nif  and  liniiiaii  tuhcirlc  ha.  ilii 
thidiiL;h  aiiirn.iU  :  .md  iIka-  wmild  .  xplain  thr  (  liaiiui-  dt  Iv)"' 
whnli  diinii-'l  111  -diiic  dl  the  l.ii])/i,i.;  cxin  riim  iit-  nn  the 
li\])iila( -1-  that  tile  -tram-  in  i|iu~tidii  diiunialh  (nnlaiiicd 
hdtli  t\  pt-  lit  tiihcK  Ic  hacilli,  the  hd\  nic  hcin^  prdbahU-  pK  -(  nt 
ill  vciv  -mall  miinhrr-:  m  ,  tailniL;  that.  thr\-  wnuld  altnhiitr 
it  td  -diiif  (  h.iiicc  1  iinl.imin.itidii  with  huxiiu  ha.  illi  niimrm;^ 
diiiiiiL;  ih(  pid-ic--  dl  the  (xix-rimciii .  "  The  pniK  ijial  -diiiic 
ot  ciidr  m  K-iaKlir-  d|  iln-  kmd  Ih-  "  thr\-  -a  n'  "iii  the 
Jill— ihilit\-  d|  -diiic  -mall  (|iiaiititv  dt  tuhrii  U-  hai  illi  dl  a  h  -cii^n 
type  bcini^  pii  -1  111  111  tin  dii-iiial  material,  nr  -lijipiii^  in  dmiim 
the  ('oiiisc  dt  t  he  I  .xpcnnaiil    "  (/nc  .  ( //    |i.  .|73'. 

i'urtlui  lhi\-  pdini  (int  th.,i  iu',irl\-  .ill  Ivhcr'-  in-taiK  i  -  d| 
a.llf^^cd  niddili' .itidH  (HCinrcd  m  -IiMiii-  dl  IluiHi  whuli  r.imc 
iiriuinallv  trum  pnlnidii.ii  \-  h-idii-  dbt.nni  d  ,it  ,iutdp-v.  .iiid 
that  roiii  trnini.;  the  (dllcitidii  dt  the  iii,it(  rial  no  -jHrial  pK - 
laulidii-  ,iri'  -t.itrd  td  lia\c  Incii  taken:  while,  dii  the  dtlur 
hand  m  the  (  a-e  ol  (  xjierimeiit-  made  with  ti--iie  remoMci  bv 
Mui^iea!  djHTatidii  d'lrini^  life,  and  winch  were  thevefine  iieio- 
-arily  iiillected  with  tAcr\-  i)d--ible  cue  to  ^uard  a:;.imst 
aeeideiital  '  nt.  imatidii  \-rr\-  little  i  \  ideiiee  nt  iiidditicitidii 
was  tdithi  iiimm,;'. 


'    lliL-  iiii.^iii.il  iiMttTia!  used  in  tiic  seven  snde.ssinl  experiments  \.as  as 
lulliius  :  .\ii.  \  I,  niesentiTie  glands  Iruni  a  lIuIiI  wliu  h  died  ai  primary  intestinal 
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Tn  1 1 II  ■  I II  (veil  t  \M  ltd'  ,iNi>,  hill  li.r  .iumiIhi  n  ;is<,n,  ji  ajipi-rns 
-luiiitii  .lilt  ill, It  m  nil  1(  ~,  ili;iii  In  r  (i|  I-ihi  i  -  ^i  w  ii  i\piiiiiicnt> 
111   wlinll   ,1   I  ll.lll-r  III    l\|M'  111   ti.irillil--  (irrilircil   mi   |),|— .l.l^c   tin; 

I  irii'inal  in.ittri.ii  r.iiiif  Imin  imlmniiai  v  li^^iic.  .iiid  in  ciir  niilv 

I I  "III  ,1  r,i-r  iii  ~llli;li  .il  luhiii  lli(i-l-  (knrr  ji  MlH  I ,  ail  in  niLlil  (  l^ilt 
I  a^c^  I'l  till-,  l.iltir  I  ia^^  wiic  in\i  ^tivatid  i'liininn  ii"\'  ir^iniis 
(cau-rd  i)\-  iiuiii.iii  liil)ci(ir  iiai  iiii)  \Miiiiil  ^11  111  til  \>'  iimii' 
■  \pi  i~i  il  ti  1  I  iiiilannnat  ii  .11  w  it  li  l)ii\  inc  i  uIxti  |i-  I>ai  lili  t  iiaii  arc 
li'^iiiii-  in  aiu'  iitiirr  part  nl  tin  i)iii|\.  tiir  aliniciil.irv  i-aiiii 
and  it-  i\nipiiati(  ■^ianil-~  aliiic  fxccplcd  ;  Im  ,  a-  \\i-  lia\i-  -i  i  n, 
tliiTc  1-  icixm  to  tliiiil<  111, it   niill<  r(iiil,iininL;  i)i>\ini-  tiihiiric 

-ioii,tii\-     -lip    i),i-t     till'     -icitti-     in     niinuti' 

|.i     111,|\-    -iitllr- 


h.icilli     iii,i\-    111  I, I 


iiiiiuiiit-,   and  111, it   in  tin-  way  t),iriiii  i  ■!   liii-  l\ 


I1I11I--  iind  inir,im  !■  iiitn  llic  (a\itic-  ,md  nliur  ir-^nui-  r.uiMil 


l)\'  luniKin  tul)rri 


,uilli' 


I  111'    (Nldcllrr    111    ti 


\v   liripiriit    rNcajX'   ul   h.iilcria    ii'imi   liii 


Mliilltll  I  T 


piiarynx  into  tlic  hrunciii.d  tnhr-  and  iuii,:^  li.i:-  ,tlr(  ,idv 
l)i'fii  di~iii-srd  111  (ii.iiitcr  i.\,  ,ind  tin-  .iiiliinr'-  nun  trcdin,^ 
rxjiiiinnnt- witii  /.'.  f'liit/l^losits.  in  wimii,  m  --pitf  nl  ail  pic- 
oautiiiii-,  tli(--i-  iiiirrii-nii,',mi-ni>  wcrr  Imind  .linm-t  rniistantiv 
ill  tiir  imi!^--  -liiirtl\-  attir  intri'diii  tinii  iiitii  liir  ini.ntii,  ii.ivi-  Iji'cii 
di -rnlicd.      I'lmn  tin- and  (itlur  I'Vidtiu  1-  it   ,i]ipt,ir-  iluit   tin- 


lint    l-,l--,li 


i|  tuK'lv  di\idcd  m.itiTiai  n 


1  niimilr  i|iiaiil  it  ii 


imiii  till'  niiiiitii  In  tile  iiin^>  i>  iinl  iinrDiniiinn  ,  ,ini!  it  liurc- 
I'lir    -ti'in-    nut    iinpnihahli'    tiiat     ,in     ,idiiii\t  nn-    nl     ixixiiu' 

lllliiiiin    h.iriiil     Imin    niiii<.    nr    utlur    Innd.    Wnllld    lire, isinll, lily 

111-  Imind  111  till'  prndnrts  nl  a  liiiii^  n-ndcird  tiil;r;rulnu>  tiv 
liir  iinm,iii  tuhiiric  bariliiis,  in  -piti-  nl  .ill  iimMiitinii--  lalMii 
in  ii  iiin\iiiL:  tlu'  ni'LMn. 


a    nialtt-r  nl 


fact 


mixed  I  iiltmo  nl   hnxanc  ,ind  iiuni.iii 


Mihcii  ic  i),ii  lili  !ia\('  been  dbtained  scxcrai  times  imni  Iun.t;>  m" 
bronciiial  tjlands.     ( 


'ne  Mil  ii  iiiixtuii-  \\,is  iniiiul  on  two  occa- 


sions bv  Ixiiss,  1-  in  the  -jMitiim  nl  ,i  wnnKin  at^et 


1  jr.  wli 


o  \va> 


tuhcaiilosis  ;   Nds.  xi,  xxv 


1.  .\\\ii  .mil   wx,    1 


iHiK's  trijin  tason 


if  plitli 


No.   XIX.    tuberculous    tissue-   Inuii    the   knee  nf   ;i  nine-ycar-old  child 
No.  xxv.  lung  from  a  .  .ise  of  suliacute  miliary  tuberculosis. 

'   A  similar   argument  was  adv.ininl    li\     Kmli   in   i-xpl.ui.iti'iii  nl   .i   case 
lirounht   fiirward  by   .\rloing  in   iyo8.      (See   p.  539,   aUn   Liotnnti    p     (Oi.) 

'  Kosscl,  Deulsch.  med.  W'ochemchr.  lyll,  No.  4'.. 


I 


!i 


32S  >1AI;IMI\     '>!      ISI'I      !\     im       \M\|\|     |;:)|)N-   (J)  ^i  H. 

suffi  rin.;  Iidii;  |i|i1|ii-i-,  .nul  aiiotlii'i'  was  (ilit.micii  I)\-  [.iiidc- 
iii.inii '  Ir  'III  I  III  ~|  11  it!  mi  n|  ,1  man  ot  20  vcais  Ihr  will  kiinvMi 
(Ic  J(iiil:Mmi  iii.imi  -t  1,1 111  d.  -■  1  ilic  i|  cl-tw  Inn  w  Im  h  i-  hrlirxid 
1)V  -Mini'  \'>  lia\  (•  Ix  .11  ,1  iiiiM  ;iir.  I  .11111'  Inim  ,t  -niiil.n  -iiuiTe, 
^iiiii  .111  "  .it\-)iii  .il  ii  nil  w.i-  (iht.iiiiid  III. Ill  -|)ii!iii;i  l)\-  Mnlilcr 
.iml  W'.i^lihiii  11-  111  .-111  m-t.iiur  (Ml  |>.ili,ip  i\Mii  mviNt:- 
gatiil  l)\  till  Ki.\.il  (  uinmN-iiiii  Nnlli  i\|m^  i.t  li.n  illi  ucrc 
obt.iinol  ti'Uii  l)i(iiiilii,i|  -land-''  .iinl  iniiitK-  .iiinllur  -li.iiii 
fniiii  .1  hiMiii  lii.il  -1,(11(1  in\f-tiL;.iti  il  l)\  A.  >,  iiiittilli  li.i- 
bfcii    Imiiiil    til   ill    .1    uiiNliiK  ' 

i-.lxr  luiii^cll  .iilinit-  tli.it  ill  two  ni  In-  -iiri(-<-liil  iiKHJilira- 

tlnll    cXjiiilllii   111  -    wliull    -t.llird     In, ill    lillllll(in,ll\-    ic-lnll-    (No-;. 

\i  .md   \\\i.  It   1-  I  Mill  cu.ilih    tli.ii   ihr  i>ni:iiial   iii.itrn.d  111, i\- 

ll'l\i    1  iilll.llllid  .1    llll\llllr  m|   111  mi, 1 11  ,111(1   lii>\  Ulr  I  llhin  Ic  h.li  llll, 

tliDii.^ii  111  diM--  11, . I  i,i\<.tir  till-  iiitt  rprctatiwii.  lint  In  think- 
that  it  I-  |ii-t  ],n--il)k  liii.iu-f  the  cxinrimriit-  inadr  with  tlir 
-tiMin-    hrliMc    th'A     111!  , mil'    nmdilird    iiwi     -Kumd-    tm-    the 

-ll-pii  lull     ih.lt      Ihf     \  11  lllcll.  !■     Im      thr     n\     W.l-.     IMP     thru,     lliit 

ciilii'h-  lit   till    li.w    mdir  nl   ilir  hiiniaii   t\-[H''. 

ill-  1-  llim-i|t.  hnWi   \i  I  .   linlllici!  In  ir-.lld  til;-  I  .l-r-  111  111  1111,111 

tiil)ririil.,-i-w  111'  h  |>rM\-idi  dfliiM.iL;iii,il  iii.itfiial  Im  t  lir-ccxixTi- 
miiil  -  .1-  m-l  .im  i-  i  .1  l)ii\  lllr  inlirtliill.  ill  whirl  I  111  rmi-i  ■.  |  llrhrc 
111  li>ni,'  iv-idri,  111  ni.iji  thr  Imi  ilh  h.rl  hi-t.  mmr  nr  Ir— .  their 
vinilfncr  Im-  thr  nx.  In  lln  oi'in  -ik cr— tul  nindirii  .itimi 
cxpi  riiiirnt-   he   ImliU   tli.it    tliirr  .ur  im  i,'iiiimd-  whatever  lur 

lllr    ,l--lllli|itimi    111, It     "  Mthrl     IImIi    Nii-i.illrd    tuhrirlr    h,l(i!il    (il 

'"'"I'l'i  t\iM  wiiv  pri-riit  111  the  miuinal  m.ilm.il  "  p,iit  h.- 
admit-  that  m  -in  li  ra-cs  ex.n  t  prDnl  1-  -ranel\-  )ki— ihir.  ,ind 
'le    t,i(itl\-    .iIImw-    ih.it    h(     did    iint    ui\t     -uriiciriit    .ittrlltimi    til 


Sir 
iiii 


ji  il 


'   l.itulriM.Liin    /((/..  Arhcit.  a.  1/,  Kuiserl.  Gesuiidlu-ihumle.  Hrlt  u,  ji.  nS. 
'    ^     I '.I'll   III  lit   Aiiiiii;il  Itiiliistrx'.   Ii»07,   hull,  tin  No.  i)r. 

'  II  i>  AD  .iii'l  H  rr  W.i;  II  C  r  l-ui  Uep.  .\|i|..  \i.l.  m,  pp.  1- 
n lid  hi. 

'   Rep'trt'i  Ic  tin-  l.rcal  ('uweninicii'  I:.hU'I.  imi  p   N.  v  .Xn.  .-:,s.  y.  113. 

'•  For  example  tlic  first  i iilvos  wliu  h  -Atn-  in. in  Uitrtl  in  r.i  Ji  of  tla'.Sf  rxiirri- 
tncnts  dcveluiKJcl  a  tulx-rrulosis  ulmli,  ,iltli.nii;h  it  r.m  at  the  start  a  f.ivDiiraM  ■ 
course,  provud  ultimati'ly  to  bu  pruprc.sM\  r  .  and  lie  mij^lit  lia\r  .uM.d  .1-. 
addilK)nal  e\i(lente  (in  tlie  case  of  xxv)  ihr  1,1,  1  th.it  tlie  oriR.n.d  in.iterial 
proved  moderately  virulent  for  r,it>bits.  In):.  Aihc  ten.  a.  ■/.  Kai  nl.  Gesiiivl- 
hetliODitt,  I'jij,  Helt  I.',  p.  (i,s. 


I 


i'4 


\\  I 


I  M'l  KIM:    M  ^    111-     I  (U      I'oVM     (  (iM  M  |  ^^li  i\ 


;-"» 


tliis  ini|iiii  1,1111  |Miiiii,  will  II  111   ,1(1(1^  iii.it  111  tiitiiii  1  \[,ri  iiiii'iit -, 

as  for  r\,iiil|iii'  111  .1  lirw  ~(  I  h  -  wliii  h  hi  I-  i|,.\\  1111(1(11. iklli:^  111 
Coll,ll)nMl|n|l  with  till  (  II  -UIIiIIh  l!-,llllt  .  tile  iHILliliai  (llltUlc^ 
will    he  IlUr-tlMtiil    With   i  -|"  (  l.ll   i  ,l|i-    In   tr-t    t  llr    |)i  i--l  hi  III  \'   ut 

'iiitli  t\'i)c-~  hciiiL;  [/rr-iiit 

A--  fii  tllr  |)ii---ll)llll  \    III  ^)ii  illl.llli  nil-'  I  llhiii  nil  i-l-  III  I  HI  111  11^  111 
l>ni'     nr     iillli  I      1. 1      lllr     lApcl  mil  111   ll      i,ll\r-.     illllcl      iutiilr     i  if 

alt<r   mill  111  ilimi.    i^hci    icjriN  it   .illni^rl  In  i       lit    adiiiil-  lh.it 

Illbi'lClllnll^    liiil    1II,|\-    -I  illlilllllr^    III'    [Hc^rilt     111    ,1111111. ||~    wiurll 

|>asN  a  Mil  11 --I  111  I  iihii'  iiiiii  tr  I      I  ill  I  111-  pi  iiii^  iiiit  111,  it  liihcr- 

il|ii-~is  ill  XdlUli,  1  .iKrv  I--  111   ,lll\-  I  .l^r  \i\V  I. He,  .llui  W  lli  II  ll   (locS 

lAi^l  is  IduikI  111  hi   liiiiiliii  |i .  I  hr  III  1  iin  liial,  |ii)i"t.il  or  iiir^iiiti  ric 

L'l.'Ul'l--.       Ml  ilriiv  ll  .    Ill'    s,|\--,    ih.it.    Ill    I ',(■  iipllllnll    III    Vctcnil.HA' 

iii-pi'i  tills  III  L;riMi  iNpniiiire  tn  wlmni  in-  shuwcij  his  ,mim,ils, 

'lir  plcsrlii  I-  1.1  1  nil,  I  ralii-~|-.  Illlilti-(l  In  p.llt  n|  lllr  pi '111 1  illi  •UIIl 
llul  nllUIlt  mil,  ,illil  lint  lll\  i.l\  IIIl;  ,III\'  111  till-  lll'H'l  nlL;.|ll>. 
'.inilnl       l)r     cXpLlltlid      1)\-      -pnllt.llli'nUs      llllirtlnll,      .111(1      sijch 

Well'  till'  li-mii-,  ■,\hirli  Ml  111-  ivprriiiirni-  \Mii    ii-i  'I  jnr  tiirthcr 

l..»ss,l-C', 

/•."-v/"v/;;/c/;/,s  aj  I'lc  l\i>\\i/  <  oiiiiinssinii .      During   the  ciiiitT 

Wnik    III    till-    (  nnilll|s-.lnli    -mN-i  r,il    111^1, llliis   nt    ,i  j  ip,:  icn  t    CnlUiT- 

-iidi.  nil  /i(^ss,/-,-  tlii.MiL;li  aiiiiii.il-.  III  .1  l),ii  illu-  111   hum. in  iiitn 

one  111  hiixillr  I  \  pr  niiilllrd.  I'llll  nil  M  pit  1 1  Inl  I  nl  llu'Si.- 
•  ■Xpi-l  IIIHIll-  (wlliill  Inl  nlii  n.l-nll  nl'  .llln|lnr  W  t  fi '  lint  inll- 
-idfliil  rlltlfiK  -.ltls|arlnr\-),  iillil  nil  lllr  r.niAlllU  nut  nt  IK W 
one's    lllldi  r    imprnVrd    i  nlldllln.l^,    im    rvidfUic    nt    IllndilicilKUl 

'•.uiii  tn  h^hl  ,  ,itid  the  (  niiiiiii--inii  liiialK'  .irii\'f(l  at  the 
iniii  lusinii  th.it  11  I  real  rh,iu:;c  nl  l\pc  had  ill  (lined,  ,(11(1  that 
ilif  apparent  mndiln-.iin  ii  wlmh  li.id  i.iki'ii  place  m  snme  o| 
the  earlier  expeiiiiieiil- 


WiTe    (tile,    11 


ll.imh'    111    Illnst,    II    lint 


in  all. 


In  ll 


le   preselire  nl    twn  l\pes  nj    h.uilli,   the   lium.ll 


d  Ihe  l)n\ine,  111   the  nn^^iiial  iii.iterMl,  and  ih.il   diirint;  the 
he  human  t\'pe,  not  dexclnpiivL;  m  tlie 


'Ur-e   nl    Ihe    l),is^,|. 


dl,  hadi  died  mil.  lea\  inu'  the  hn\ine  typv  uliicli  multiplit-d 


'!ld    exerted    its    Xlluleilie    nil    that    ailllll.ll'. 


h, 


xpeliment-   111   whieh  ,i   (  liail:,'e  nl    l\-pe  n(iiirre( 


1  must 


liso 


A'.C.y,    /■■;«     A' 


■p.    I'll  I,        1  hu    ijiie^tKiii    iif    .MuililicUiiiii,'     y.    JJ,      Sec 


Ifi  I 


H'i 


II 


l>!i" 


re 

i.V. 
It! 


•>-5"*  -i\i;iiM\    ..i    n  n    i\    mi     ^mmm    i;,,|,vi_.)  ,  h. 

Ik.w.avi  he  ex.. I,, I        Ml. A    m  .,  v ,  n    -i,.ni,-  ,,(    t,,,,  ,11, 

nanu'ly  H  |.,,  I  '    .  II  i  ;   A  h     11  ,-   s,,  |;     ||   .,    <,  1;     II  („/ 
W.B.  mi, I  II  ,,,.    II' 

"     t"    '   '     '       '"'111    I    \"Mii:;    111,111   \\\i..  ,||,  ,1    ,,|    i.ujinnn.iiv 

lulxl.   (li..,,.   ,,    .(.,1111    .,|    I|,l„   ,,   1,.    |,,„,||,    „.^,^   ,,|,|.,||,mI    III    ,   IlltUI' 

Irom:.  mf^r„t.Tir,:^|,i,i,|      liii- .ti.un  ^ivw  ,,n  ,n  iiIim..!  in,,li,ihk. 

■'    ''•"  '""-   "I     llllMMIl    l\|„       1„,I      |,„     ,,,1,1,11-     It    u.,-    uillh   II'.    ,111.1 

wiiMi  iiij.Tt,.,!  niiM.iK,. i,,,MiM,l,|,,~,  Ml  pn.l |  .lipase 

l.ir  mn,v  M'wiv  111,, II  III,, I   will,  h  I,  ,.,i,„,|  |,v    1,,,,  ,11,  ,,,  I, ,,,„., II 
'^1"  ■  'l'""^'i  'li   Mil.  ilv   l,-.>  -,.\,  ,,    il,,,,,  il,.,,   ,,,11-,,, I    |,v  .,|n,,l 

•'"--     "I      I'.l'llll      "I      i.-MIl,       tV)..'  (»1,      ,|,,„lv     , A. ,11111,1111,     III, 

'■■''*'"'  'M"  "111,  ,11-  ,,N,,.  ,,  i,,,liii,  I,,  , III, tin  .juit.^  I,,  III.'  M,ni 
''•'"'  '  '  ^"'i''  ""■  "I  'II'  l-Mii.-  ivp.'  h,..,ni,.>  ,,|,|,,,,,  III  .  |,„ 
""■  'l'~'''-''  '.Ml-.  ,|  II,   11,.-,     ,1,1,, I,, I-..   tli,„iJi   i,,-n,.|,,l,/,.,i   ,,ii.l 

'•"•''.     '-     -'"'■'!     '"     ''.I     '■     1"M1       ■    l.|,,|,,„   t,,|     1„  v.,||,l     ll,        ,1-11,, 1 

limits." 

•^  -"''  -"•'!n  "I  'm.  lih,  ..l,',,ii„,l  ||,„||  111,.  |„,..,  ,i,„|j,,|-  Ml. 1,1,1 
otom-ot  tlKTiiK,-  III,,,  I,, I  uiii,  tli,.,,||.|,|,,|  1,1,,,,,.  ,,,  ,,  ,,,,,,,,1 
to  poH,-,...  til,,  lull  ^,,,,1,  ,,,  ,.  ,,|  ,||^.  i„,^|,|,,  ,^|,, 

""    ""     "''"  '    i'111,1    111,     ,„,L.|ii,il    -II,, 111    ,,|    ,  iilnii,-    ,iii,.r 

"     ''■"'     '""I        "'^\'l     Hi     .Mllll.  1,||    ,  ,|lt,,|,      I,, I     „,„|,,     ,|„„|tl|,    \^,,, 

'"'""'    '"  '"■■'     I"-'    "^    Mini,,,..     |,„    ,,,K,-  ,,,„|    ,,,1,1,,,.,   ,,,„| 

'"  '"  ll.l-"-  'I..U  I,,\\,||:|-  ll,,-,  ,,|,,,|,,,|.  ,.v:,llv  !,!„■  ,,  -,,.,1,1 
"I    llllllMll     Up,-. 

""'~    ''"■    '"I-I'mI    -.11,111,.    ,ii\|„,,il,    ,||„1    |„    ,,,,.,,,1    ,,,    ,,. 

"•""'"'"      '■"     '"^     '""I     '.'1'I>1'     IMt,lI,„,ll,,I,>     1„IU,,   ,1     th,.     1, „„,,,, I 

■""'  '"'^'"'    '^!"-'  "•'-  l""ii.l  I,,  l...  ,,,,,, lb!,.  ,,t  i,„„liii,.,n,,ii  III 

''"'  ''""' -       <"'    "'-  ■   li.Mi.l.    |M-,i^,     iin,,n^h   ,1    -ind. 

'■'"   "■i'^'i'"i   :'    ml..  ,,   lv|n.,,l   -ii,,ii,  ,,|   h,,v„„.  iv,„,  ,,,,(1  ,,„ 
till'  .,!li,r    -muili  ,„,  ,i,i,||,  i.il  .,„  ,||,|  I,  -,,h,,l 
"ti.iiii  '>!   Imiiii.ii,   l\j)i'. 

""■     "'I'lni'--    \Mlli     \\l,„li     111,.-,,     ,,,iu,.|.,,,ii-    ,M,,inv.i 
w.i.   Ill    -II,  n^   ,..ii;,,,-t    \Mil,    ,i„,   ,,p,,,,|,.,i    1,1,1,,,,.   ,,,   ni.xlilv 
"""■'■  ^"■""-  ''V  -niiihii   ii„.in-,  ,,|„|  ,,,,,,.,,,1  ,|„,  .,x,„.|„.,„,.  t,, 
'"■  ",^.ii'i''l  .1-  111'-  ..uiM.,]ii,.ii,,.  ,,|  ,,   M.p,iMti,,ii  .,t  tw.,  pur. 
Mr,, II,-,   l|-,,i,,   ,,,,   ,,nM|„,,|    nuwuu  .    ,,itli,.,    tli,,n   a.  ,,ii,.  ,,|   t,u. 


II   i:it,,  ,1  t\-|>i(  ,,1 


.11.1  .ii; 


A',(..y.  /,„..  A',/.,  .\|,p    \,,j,  ,1,  |,    .\i...  -.11.1   /n,.  /,•,;.    .\,,|,.   v,.|     m,    ,. 


1>|.    IJ 


=1,' 


Wll 


KiiV.    (  ii\|M         I  III     c.vM.;    ,)1-    II   |(),     1. 


JJX 


; 


iiKulidcation  ol  a  strain  occupying  at  the  outst-t  nl  th.  m- 
\r>li^itinn    III   ml.  I  111  .li  ifc  |)ositi()ii  bttwi-on  tho  two  typt-s. 

Pii  ti  -,1  ih,  iiiiili  ,,|  liii-  \  jru  r\|MTiiiU'nts  wtTc  iinfltrtakfti 
Willi  .11  nil.  lal  ruiMui.-  ..I  li.i.  illi  ..I  Ufll-cK'tcrmin rl  Iniin.in  and 
l)()vinr  1  (iara<t»'r  rtsiHM  in.  K  wiili  th»-  n-suli  ili.ii  it  was  Jound 
possible,  in  some  (;!-(-    ii   least,  to  eliminate  tin    lesx  i.  ,i<lilv 

(Lirowiny   bovine  tv|ic   I siieli  a   mixtun-  bv  .  uitu  .itini,   .m 

Ul>'"ii'i  iiudi.i,  ,111.1  --.  Ill  nbl.iiii  the  iiuiii.in  I  \  p.  in  piiir 
'■'il'iiii  .  ■mil  ..II  ilie  i.ther  iiaiid.  ui  all  .  ,i~.  ~  1..  w.jLiI.  tln^ 
hc'viiic  i\|»  |.\  passaec  t!n.'iiL:ii  an  aiimial  -ii-.  .'i.tihl.-  to 
ml. .11. .11   Willi   ili.ii    t\'|M    hilt    ip,!   with   111,    .idni'. 

Ml' I  111.-.  .Aii.i  iiiinii-  will  pill  |i.i-,  |\-  nii\.(l  Ml. mis 
^  ^  i.iilliili  full..  ...niinii..!  ill.  iii\  rstiLj.iiiim  ..t  \  mi-  ||  .j.) 
\vlii.  h  W.I  -  I),  -iin  1)\'  III.-  p!.'-.  Ill  w  I  iter)  su,.  ■.■(.(  In!  m  nhtamiiiL'. 
li"'ii  .ui'iiliri  In  111'  h  ..I  ilir  orif^in.il  -ti.iin  win,  h  h.id  m.l  L.-t 
It-  \iiiiliii.,  tiii  ill..  ,,\,  ,,ii,.  ,,)■  |,iii,.  iiiiin.iii  |\.|„  l)\.  .^i.iwiii- 
"11  ,i.'l\.  iiin-a:;.ii 

I  Ill.llK.  till  .  M-l,  11,  r  ..1  I  W..  .1-1111.  I  t\p.-  ..|  li.ii  llll  111  t  I  li- 
st r.l  III  w  I-  pi.p\,.|  .  1.11,  lii~i\il\-  l)\'  ( iiiliitli  l.\  ill,  i-.il.iti.,n  1 1.  .Ill 
-inLil.  ...l.inii-  (.1  Iw,.  -Ill) -ii  ,1111-,  ..ii.  <il  pill,  huni.iii  l\-p.  ,md 
!li.    ..i  li.  r  ..l  pill,'  lhi\  in,    up,-. 

II  '  ;.  -^  I  >  ■'  llll-  -1 11  111  ..t  I  111..  I.  Ic  iM.  illu-  w.i-  ..bt.im.d 
ii""i  ■!  '  til  Id  .1-1  d  I.  nil.  w  h..  .jiiil  ,it  lull.  1.  111.  Ill-  iiitiiinml!-  with 
iiiili.iiA  li.h.i,  I,-  111  luiiu>.  -pl.'.  n  .iiiil  luii,  \\\r  1)1.111.  hi. d 
^'lan.l-  ...lit, until  .a-. mi-  iindiil.-  win.  h  -.,  incd  t.i  h.'  .ilder 
'lian    till'   li  -loll-  tI-(\\lnTr. 

.\ii  riniil-i'.n  iiKit  \ii\-  mil  m  bacilli)  w.i-  mad.-  limn  llir 
broinln.il   i^Lmd-  .nid  .i    ii.irtinii  ..|    tin-  -|ii.tii,  .md  twii  i.iUt- 


'    ("lilxll  I   \liiiiin..iit-    vMlh    MiM.i    \ii!iM.,,       /,■  c     /.    I'll:     /I'r/-     .\|i|.. 

vol  111,  |i  1)1  It  ha.s  tK-fii  -I1..U11  III  ,m  .-..iIiit  cli,i]iti-i  tli.it  tin-  .iilditimi  i.t 
Klytciiii  !..  .  iiltui.-  nu-ili.i  Krc.ilK  l.iM.iir-  the  luiiu.iM  tyiK-  ,>l  tiibi-rtlt-  batilhis, 
while  it  MM..111  h,  Ip-  till-  l>.i\iiu  tvj.,',  ,111,1  ili,.n  hut  -liMJitly,  .111, 1  is  oft>-n 
ilistinctiv  (Iftni.i.iit.il  |..  11-  kliwiIi.  Udmix-  b.i.  illi  h'nwvi-r.  bfiimif  less 
"IvsKdiiic  .iftiT  lniM';  .ullu.iii-,1  1.11  -,,iiu'  tiiiK',  ,iiul  tjr.iu  aicustoiiK-d  to 
ulyiiTin  .111.1  .ihlc  ti.  in.ikf  u-c  i.l  11  lln-  iiKtlujii  of  separation  tlii'rffore  is 
not  ahv.iys  .su.xes-lui,  .mil  iiulccil  ,  ,m  ,.niy  he  f.\pcit,-,|  to  siitcffil  with  strains 
rrc-cntly  removeil  fiDiii  tlic  ,1111111, il. 

»  A.  S,  (;riltith.  A'  (  ./  .  /ni.  /■',■/>.  Ap].    \..l.  111,  p    nu. 

'  R  C.l    Int.  h'if.    \pp    V..1,  II,  p.  j;,,,  .111,1   ;■,„.  /,■,./>.  vi,l,   in,  pp.  I,  .,i„l 
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Were  iiijcrlrd  -iilviiijii.  Mii-K-  with  It.      1  liisc  aiiim.iK  dtArlnpcd 
lira'  tnbL'i('iilii>i>  oiilx' 

Dil-crf     lxi->-;i-c    (il     III,.     \;ni-     lidin     llic    jirr~. Mjiul.ir     L;!.mii 

111  div  lit  tlii-i'  i,il\i-  \va-  iii.idr  iiitci  (alt  j_'5,  Imt  withdiit 
prixlm  iiil:  aintliin-   iiidft-  tliaii  a   IkmI   lomn, 

I  )n  the  t  thiT  haiul.  aa  inricast  ,,1  \inilrnre  ocnirrcd  in  a 
parallel  pa^-au''  rxpciiiiiciil.      Ill  till-  (MM^  the  \-iiii<  \va-  pa>sfd 

trnm    (illc    nf    tile    (iri-lllal    <.  ,;i\-r-    !hl(iUi:ll    three    i^Uillea-plL:-    in 

MUTessioii,  and  tn.iu  the  la-t  ni  the-.e  an  iiiiuUKm,  ri,  li  in 
barilli,  \v,is  made  tnim  the  tiihen  uKai-  le-i..!i~..  and  injeeted 
ni  laii^i  <l(.-e-  mtn  Iwm  new  ('.d\-e-.  In  the  i  a-e  dl  one  <>{ 
these  calves  the  injivtmn  wa-  inl  rapei  .tuneal,  and  eaiii-ed  a 
tubcrcnlon-^  lieritoniti-  ol  ehininc  t\pa.  wlneh  had  -pfead 
throui,di  the  di.iphramn  tn  the  tlmi.H  ic  L:!aniN  ati.r  Sj  days, 
bnt  had  not  alte.  ted  an\  ot  the  -real  oi-an-.  'I  he  other  call. 
Xi).  .;oi,  ua-  inje.  ted  -nbeiitane(,ii~l\-  with  a  -iniilar  do-e  ;  it 
became  \erv  ill  :  and  wlieii  killed  ;  ;  da\--  alter  tin'  inoi  nlatii>n. 
ua'^  fonnil  to  lia\(   dexeloped  -e\-ere  .general  tnbenailo-i-.'. 

I  he  \  irn>  wa-  then  pa--ed  into  other  (  ahi-.  an  ennil-ion 
ol  the  thorai  ie  -land-  ol  Call  ;or  bein-  injeei.d  m  \  arioiis  doses 
into  thi-ee  more  ol  the-e  aninial-  The\-  deN-eloju'd  general 
tiilier<  iil(j-is  (jf  a  seveiit\-  proportional  to  the  immbei-  ol  bacilli 
injected  in  each  (  a-e.  and  1  .pial  to  that  produced  bv  coinjjarable 
mjection-  witii  \-iii;-e-  ol  the  bo\  ine  tvpe.  (  )ne  ot  the-e,  Calf 
T,2=,.  wliuh  i-ecei\<(l  a  do->_-  i-timateil  to  c,,ntain  the  -ame 
nnmlier-  o|  tubercle  baiilli  a-  that  ,-i\en  to  ('all  ;oi,  died  ol 
acute  iuberciilo-i-  m  _■_(  da\-. 

1  he  \irn-  had  e\iilentl\-  increa-ed  in   \inileiice  b\-  pa->a(,'e 


lliili 


-.!- 


'  The  contiMsi  lieUMiii  tlicbc  tuo  eahes  is  btrikiiiK  ;  Ixitli  roeci\  eil  the 
s.niK-  (l.isc  (a  rather  large  one  tontainins  .541  millioii  tulnrilc  l)aeilli)  of  the 
same  emulsion  at  the  same  time,  and  if  there  were  to  be  any  liitiercnre  in  the 
seventy  of  the  disease  in  the  two  animals  due  to  the  difference  in  the  mode  of 
inoculation  .me  would  lia\e  Mipposcd  that  the  calf  which  received  the  intra- 
peritoneal injection  \\muM  ha\r  l)een  the  one  to  suffer  more  severely,  hut  it 
was  not  so.  The  dittcremc  in  the  severity  of  the  disease  in  this  case  can 
■  nlv  lie  attributed  to  a  difference  in  the  powers  of  resistance  of  the  two 
calves,  or  to  an  extraordinary  ine.|ualit\-  in  the  ili-liiliuticn  nt  tin-  li.uilli  in 
the  emulsion, 

A  peculiar  feature  in  tlie  lesions  of  Calf  301  was  the  unnaiallv  large 
number  of  bacilli  present,  especially  in  those  of  the  peripheral  Iyiiii>h  glands. 
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iliioiii^li  the  i.\.  l-,ir  at  tiif  sttigc  wlitii  it  \v.i->  iiii<(  tiil  into 
'  ■il'  ,;"■•  1'-^  \  iiiilriM  (•  inr  \\n<  specie^  l.H  -.iiort  n\  tin.-  standanl 
lit  the  hoMiir  \\]ir  la-  wav  -,lii,\vn  l>\-  tlir  late  (it  tlir  animal 
iii]cftr(i  iiitiapiTih.iualK),  hill  alter  ivsidfii.  (■  in  tlii>  animal 
1'  !1'h1  all  the  \iriiliii(c  Inr  tin-  (i\  ol  tlic  hoNuir  t\-pc  !j1 
tiibrn  ji'   l)ai  illii-.. 

A  ciiliuiT  lit  ii\  ril  troiii  the  .  iiiiil-icii  dmIu  i<  -'I(>ii>  111  (alt  ;(ii. 
wiiK  h  hail  piuMil  Ml  1  \(  icdinyly  \  inili  nt  Im  Calf  325,  t,Trw  likr 
till'  hiimau  ixjir.  anil  whiii  ai^ain  tt-tcd  alter  it  had  liecn  gnnvint; 
hii  13  ninnth-  (111  aililn  lal  media,  \\a<  Imind  to  possess  only 
-li^ht  xiruleiK  e  Inr  the  tall  ami  nindeiate  \iiulenee  for  the 
rabbit.  \  irnleii.  •■  lor  these  species  must  theri'fore  have  been 
lo-l  diirini;  artilii  lal  <  nl'ixation.  for  it  was  undoubtedly  present 
m  the  matt  rial  Iroiii  which  thi'  culture-  were  UKule. 

On  the  other  hand,  a  tulture  deiut-d  att(.r  further  i)assage, 
namely  from  (all  ;_'i,  t;iew  like  bacilli  of  bu\ine  type,  and  when 
tested,  alter  15.I  months'  artificial  cultivation,  m  measured 
duses,  wa>  tound  to  posses;-  for  caKcs  ant!  rab'  ;ts  the  virulence 
normal  to  that  tyj>e.  The  strain  was  then  not  tjnly  \irulent, 
but  Its  \irulence  was  stable  under  artificial  cultivation. 

I  he  >iib-vtiaiii  111  bacilli  from  Calf  ]oi  was,  we  have  seen, 
unstable  ;  but  its  viruknce  for  tlie  ux  did  not  entirely  disajjpear 
on  artificial  culti\ation.  It  was  lete-ted  by  A.  S.  (,rifhth  alter 
it  had  been  artifuially  cultixated  tor  o\-er  th.ee  years.  It  was 
then  still  capable  of  causin.t;  chronic  j.;ineral  tuberculosis  in 
rabbits,  and  ,!;tneral,  but  not  x  veie,  tubiaculosis  in  the  ox; 
and  again  further  passage  through  the  calf  ])roduced  a  fully 
Miiileiit  >truin  nf  bat  illi  ol  bo\ine  tyjie,  thus  repeating  the 
experience  obtained  when  the  urigmal  strain  was  passed  through 
Calf  joi  to   ]2i. 

(■ninth  then  luoctfded  to  iine^tigate  separate  colonies 
grown  Irom  the  sub-strain  (jbtained  from  Calf  joi.  In  order 
to  get  Ilk  bacilli  well  separated  from  one  another,  so  as  to 
reduce  a-  much  ;>s  possible  the  ri-k  ol  individual  colonies 
■springing  up  troni  two  kinds  ol  bacilli  il  such  should  be  present, 
!he  ■-train  was  lir-t  injected  into  a  guinea-pig.  and  cultures  were 
iib^equcntly  .-own  vcith  an  einul-ioii  of  the  caseous  sternal 
-;land  t.il  this  animal,  the  eimil-ion  being  spread  o\er  the  surface 


M 


.'..;4 


-lAliII.IT^■  Ml"   ivri:  i\    mi.,    ammsi    luuiv  (ji 


ni. 


i'i' 


ii, 


of  ,t;l\TC'rin-'~cnim  I'Liti-  with  ,i  .  .iimr-  li.iir  billyh  'I  hr-c 
ulatfs,    .illii     -cwi.il    wn  k-'    iiHiih.itiDii    wii,     "  Innnd    (,,    I),. 

CU\-|Il'(l    Willi    -IMWlll    will'   h    111    till-    111,1111    iiiII^I-IimI    n|    tWi.    .|lll|i' 

<li-tini  t  kiiuls  mI  (  (iliiiiif-,  ( )n,  kind  wa~.  -iiiiill  .di.!  -n-^-  .m,! 
ma  |)ii;iuiiit((l,  .111(1  i!ir  dllur  \\a-  hn-f.  x'clldw  .ind  wrinkled, 
-pri'adiiii;  in  -oiin'  •  ,i-i  -  ii|i  the  ^id,^  ,,i  tin    pkii,'.' 

Strain-  nl  h.n  iHi  1,11-.,  il  Imin  tw..  ,it  the  -111, din  r,i|(,|iu>  Were 
fi'iiinl  t..  he  iiilK-  \'iruli'ni  l.tr  cdt  .nid  i;d)l>ii  :  whilr  (.tlici-. 
rai-cd  lidiii  ili.-  I.iiucr  (Minnie-,  j)()-m';,m.(1  unl\-  tlh'  Inw  df-icc 
"'  V  MuK'iK  r  Iwr  till'  i.dihit  >  liafacteristic  of  the  linni.ui  txpf 

It  1- then  ptTlv'Ctiy  flrai  lli.il  111  tlii  -  \-iru- at  tin' -ta^i  wlun 
11  w,,-  i.htaincd  ffoni  Call  _]ui.  two  di-timt  t\]i,~  nt  tnlt.iclc 
bacilli  w.re  prc~ciit— one  a  ii(rl..||\-  UpK.d  (X.mii.k  i.l  tin- 
'iiiiii.iii  IVjH\  and  till  .lib,  1  ;in  i'(|uallv  t\-|'i''tl  '  xanipl.'  d  tin- 
'"'vnir   l\-iu,      .Xnd   11    1-  (•(|iiall\-  ■  lr,ir  th.it    tin    .  li,in-(    wlmli 

f""k    pl,li  r    111    {\u-    Mill-    nil     tlirtilcl      p.l--.,l-c     tlllnn-b     lb,'    i.ill 

\va-  (,iii-(il  b\-  ibi'  ilinuiMtidii  ni  the  hinn.in  t\'|ii-,  lca\in,L; 
"iiK-  till  b(i\  nil  t\  pc  (.1  b,t.  ilbi-  pi\-ini.  A  niaik.  (1  diminntKm 
m  ilic  pKipMiiKiii  ()l  bdvinr  b.i.  lib  m  ibr  nnxcd  -tr.iin  -( tin- 
tn  b,i\r  t,ikin  1)1, ici    1111(1(1-  ,irtibi  lal  (  iiitu  at  ii  m. 

1  be  (iiilv  p()<>iblc  (  iin<  bi-inn  tn  hr  drawn  hoin  tin,  nuc-ti- 
i;atinn  1-  tb.it  wc  wvr.  dcaliii;;,  at  a  ccitain  sta,i;f  il  not  li.iin  the 
\civ  bcLiinnniL;,  with  a  niixtiirc  oi  the  two  \v\m--  ni  Ixi.  ilb. 

So  iiiii<  b  I-  ((rLiiii.  lint  cXitctU-  wln-n  the  b(i\in.-  hacilbi- 
s"'  inl"  the  \-iiii-  i(  ni.iin-  ,,l)„|,i-,.  w,,.  ,(  picMnt  m  tlu' 
bioih  bial  ui.ind-  ..1  the  (  Iniil  ?  did  it  (  n cp  m  tlnni-b  -<iin,' 
ai-cidcnt  diiiiiij^  the  ((.iir-c  .1  the  c'Xpcnin.iit  -  m did  it  d.-vcbip 
init  (.1  the  ba(  lib  nl  buiiian  l\-ni>  ? 


As  to  tlio  first  possibility:  unlonmi.iltly.  .it  the  st.irt  tio  i.iljhits  ueic 
injected,  unci  by  this  omission  tliere  was  lost  the  only  chance  of  detecting 
sin.ill  quantities  of  Ixn  ine  bacilli.  The  calves  originally  injected  give  us  no 
help,  because  the  doses  were  too  small,  and  we  know  that  very  small  doses  of 
bovine  bacilli  produce  no  more  disca.se  in  these  animals  than  do  l.irger  doses  of 
human  bacilli  Of  shghtly  more  significance  is  the  small  amount  of  disease 
produced  in  Calf  225.  This  animal  was  injected  with  an  emulsion  (con 
taming  a  considerably  l.irger  numl)er  of  bacilli)  of  the  prescapular  glands 
of  one  of  the  caKes  \\hi(  h  received  the  original  emulsion  of  human  tissues. 
But,  even  allowing  for  the  proportion  of  bovine  bacilli  having  considerably 
increased  by  passage  through  a  calf,  the  dose  in  this  case  also  is  small.  The 
possibility  of  spontaneous  tuberculosis  in  the  guinea-pigs  which  intcrMned 
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between  Calf  ij.j  ;,rul  Cilt  ,i„i  ,,,,,-1  al-o  Ik-  to.iM.|c..-,|,  l„ii  th,   ,|iirslinn  tl,u. 
raised  cannot  Ix;  settled. 

Ami    -II    \\r    .in      Irtt     llllilr.  1(1.(1    uhitlliT    lliiic    u  i  ii  ■    IxiVl,;- 

I'icilli  |)i(  -(III   ,iI(.iil;  Willi  liiiiii.iii  IiiIk  ivjc  l>,i,illi  i,]   ih,.  l,.!,,,,^ 

"'     'll'      'illl'l     A    I)      (11      WJKtllcf    lll(\      -allied     ,l(lllll--.|(,ii     t(.     the 

\irii-  1)\-  -oiiir    K  I  kIciii.iI   mici  iidii. 

II  "'  Ml  '  I  111-  \  11 11-  w.i-  oiitaiiK  (i  hdiii  -\  ii(,s  ,,i|  nuiii- 
branc  niii()\-ccl  hv  dpi-Tation  Ikhh  the  k\ut  |.iint  i,\  ,i  man  aged 
•,N  \car-.  I'hr  iiu'i'sti-ati' oi  dt  flic  miu-  wa-  hin^,  and  iii\(,l\Td 
lilt  iikk  iilatKniofa  lar^c  niiinbcioj  aniinaK.  I,  would  he  i,  ,!imii- 
'"  'l'-'iil>c  It  m  lull  d.i  111  hen-:  u  mav  p  rliap-  lie  miIIk  lent 
to  -a\-  thai  a  -ti.iiii  (.1  tiil)ci(  1,-  lia(  llll  ua-  (ibtamrd  lidin  tlll> 
case  wlinli  at  tli(  (  dinmfiiccnK  111  bad  all  tbc  cfiarach  i -,  boili 
<  iiltiiial  and  i.'alli.i-ciictic,  ol  tli.  Immaii  i\-]>r,  bui  wbidi,  alter 
pasi^in.i^  tlmiii-b  a  -eiic-  d  (,il\e-.  ,^1  .idualK-  a(  (|uired  bi-li 
\irnlein-e  tor  the  rabbit  .i][i\  o\  and  the  (l\--(.iii(  (  haia(  tei-  ot 
urouth  i)e(  uhar  t<.  the  bovine  t\-|ie  o|  tuben  |e  l)a(  ilh. 

III  It-  tran-itioiial  -l.iL-e  the  \irii-,  (hke  the  one  ahvady 
■•on-idered)  \va-  iin-table  in  both  direction-;  lur  not  onl\-  diil 
It  allerward-  iiK  iva-e  liirther  in  viriileiK  e,  a-  alre.idy  nieii- 
lioiied,  but  it  lo-t.  .ilterurowniL:  lor-oiiK  tiuK  (.11  artilK  ial  media, 
tlu-  partial  bo\  me  xiruleiici' w  liu  h  it  had  th.  n  a((]iiired.  This 
loss  of  virnlcnri.,'  occurred  in  the  lolloumy  manner:  a  i  iilture 
derived  Ironi  the  tir-t  call  which  dcxcloped  L;eneral  tubcr- 
(  iil()>is  (Call  _'7  ;i  -rew  like  a  bacillus  ol  human  tviie,  and 
after  cultixalioii  l.ir  ten  months  on  ]iii;'s  serum  had  no  lont^'er 
the  power  to  prodiK c  prot^re— i\  e  tuberculosis  in  calf  and  rabbit. 
On  t he  (,t her  hand  tlir(c  a(Klitional-iib--t rains  obtained  iiK  ulturc 
after  tmthei  pa»ai;c  through  the  .,alf  ,t;re\v  like  bo\ine  bacilli, 
and  retained  their  bovine  \iiulenic  after  continued  ciilti\afion. 

In  this  series  ol  e\|i.'riinent<  tlu  re  i>  no  ab-olute  profd  that 
the  \irus  was  at  one  tmie  ,i  mixture  ol  the  two  i\-pe-  of  mam- 
malian tubercle  bacilli,  -mce  no  -ub--tram-  weie  i-olatid  from 
single  colonies.  I'.ut  the  double  in^tabilitv  of  the  \-iri  -  :n  its 
traii-ition.d  -ta.i^e  wa-  so  like  that  which  (jccurred  in  the  cases 
■-)f  A.I),  and  T.<',,  wlK.^re  the  pre-eiice  ol  a  mi.xture  ol  bacilli  was 

'    /I'.t.V.  Int.  Rrp.  .\pp.  v.,1.    11,  !>.  ,i4.,,  and  1-tu.   A'</^.    .\i>p.  vol.  HI,  i)n    n 
and  299. 
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'Icinon-Ii.itcil,  tlut  It  1-  .ilni'.^l  .lil.iiii  tliat  llii.^  w.i.-'  llir  ra-i. 
■Ailli  J, 11.  ,il-.. 

11  17.  >1>  \'<  '  111'-  lh\t  -111-  111  (  Xpi  nillrllt-.  Ill  wllirjl  a 
cliailR*'  o\  tvpr  i)t  the  bariili  (K<um'(i  had  lui  it-  >I,iiIiii,l;  ptunt 
tin-  -inituni.  (■(•Utcti'd  (Inrini;  tniir  iniiiith-.  Iicnii  many  iiatiriit- 
ill  ,1  1  ir-c  Im-intil  Till-  lAjniinnnl  wa-  t\'  11  liui-ii  ,n\d  innn 
CDiniilicatcd  than  llir  ia-t  ;  a  luh-!  --iiiniiiarv  iiiu-t  thcnTdrc 
sui'tii'i'.  l-"(Mir  rahi-  urrc  npratidlv  lid  with  tin-  >piitiiin, 
and  wilt  11  at  li'n:;th  tlir\-  wnr  kiili-d  -unir  >ni,dl  calcarcoii- 
tiihi  11  uliiii-  lull  III  a  ^t•tI■()f^re^^i\■(■  charartir  ware  tuund  m 
thcii  ahdiimmai  Ivmpii  !,'lands.  l-'roni  carji  nl  tlii'-r  anim.i'- 
a  st'jiaratr  ji,is>ai,'t;  cxpfrimfiit  \\a-  -t.iitri!.  In  tlir<f  nt  tlu-r 
parallil  -nir-  nl  iiiiHulatin'i-  im  1  haiiLji'  wiiatrsar  tnnk  [tlaii' 
in  tile  rhai-actri>  nl  tlir  \iru-,  th.iu,i;h  in  (HU'  nl  tlirin  it  pa-M d 
thinu^li  tinii/  calxi-  in  -iirr(->i()n.  in  annthir  tiirouf^li  two 
cahc-,  and  in  th'-  ihiid  tliiniiL;h  two  laUr-  and  twn  ,u;i)ats. 

()lliti.'  ntluTWl-r  W  a  -  tllr   IT-lllt    of  the   lolirtll   pa--a!^l'  cXplil- 

nu'iit  with  tin-  \ini-.  An  t  inul-ion  iiiadr  lioin  tiihrnk'-  taki-n 
Ironi  llic  alxlnmiiial  uland-  nt  nnr  ot  the  lahc-  ltd  with  llio 
sptitum  wa^  iiijtTtfd  into  i;uint',i-))i,i;-,  and  troiii  thc-r  other 
L;uinia-pi!,'>  wnc  inh  rtfd.  An  tintii-ion  iikrIi'  Ironi  the  tiih' r- 
culons  nri;an-  oi  one  ol  tin  -f  latter  animal-  was  inJL'cted  -ub- 
ciitancon-ly  mlo  a  -t  rmid  call  and  pmdnrcd  only  tubt.Tt_-nl<)-i> 
at  the  -cat  ot  iiioi  Illation  and  in  the  nc'if,'libourinf;-  ijlands. 

A  third  tall.  No.  473,  inm  nlati-d  intrawnonsly  with  an 
(.'niiil-ioii  III  tilt  nij^.in-  111  L;iiiiua-pi^>  injtitfd  with  tin-'  pn- 
-cai)iilar  L^land  n!  llif  -irniid  calf,  df\flopfiJ  tnbi-rrulosis  ol 
Iiuil;-  and  a  lew  tiihcridf- I'lM'whtif.  Alter  tlii>  tm'ther  passage 
thiniii^li  tabi-  bv  means  ot  intra\'enous  iiijet  ticjn  consistently 
caii-ed  ueinial   tuberculosis. 

1-iiur  culture-  were  obtaint'd  troni  different  animals  in  tlii- 
sc-ru ■^  and  te-ted  lor  their  \-inilence  tor  o.\  and  rabbit.  T he  first 
of  these,  ol^tained  Imni  tin  -ec-ond  call  of  the  -eric-,  was  eu^onn 
and  produi  I'd  nn]\-  imnini.il  le-ion-  in  tlier-e  animal-.  The  second 
wa-  obtained  Imni  ,1  lalibil  miei  ted  fmni  the  tnurth  calf,  wliu  h 
11    Will    b     i  I  111' mill  1' d   di' (1  nt    -' nir.d    t  ubi  1 '  uln-i-.      It    w,t- 


'   W.C    /".  /)(/.  /?<■/>.  Ani).  vol.  II,  p.  ,?i}7.  and  /•";/;.  liif'.  App.  vul.  iii,  pf.  10 
ani-l  305. 
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iiK-ul.n    in   -li.il»\       rii<\-   ii.id    tliiii   w.ilK  111  wiinli  i  ah  .mi  ui^ 

yr.im-  \\(  ic  .KlIliTrllt.  .111(1   Wrli-  nllrd   Willi   t  llK  k  (  Iraill-i  nil  Mil  ci  1 
pil^l    ■      ■'   llir  -lilt  1  111  IIl;"  II  hil-  lllllll  .It'll)      'it  tilt   r.l-ri'U-  HihIuIc^ 

111   ihr  luiiu-  vs. I-  uiiuMi.il.  imt    li.ixiiiL;  In.n  -'ft  II  hfliiif  ill  iiiir 
(■\l)t  iiiiiint.il    aiiiiii.il- ;    ami    llii-   i.ii-td    tlif   i|iii -I  inii    wlntliti 

Ml   .lilwinrti!    .1    Ir-imi    ii'lllii    ll.lM     liiiil    IHiiillliiil   Ultluil    tilt     ."^.^ 

(la\-  wliii  ll  fl.ili-t  ll  liitwit  n  inji  1  timi  .mil  dr, itli,  .iiul  wln-tlu  i 
It  nimlit  lint  ii.i\f  hiiii  a  -iiiuit.iiifiiii-  aiiti  I  cdciit  It-inn'-. 
llll- -u-i)i<iiiii  W.I-  >ii;iliiii"ttd  li\-  thi  l.n  •  tli.it  laMiit- r.ijit  tfd 
at  thf  -.11111'  tiiin  .iiid  with  tlif  -.inn  ciniil-itiii  .i-  tlii-^  call 
dt\t'liiind  iinK  iniiiiin.il  It-imi-.  It  milv  n'lnaui-  tn  br  -.iid 
th.it  i)rc\iiiu>  t(i  iiKit  iil.itiiin  till-  r.ill  li.id  i)a— t'd  i  tnhfrtiiiin 
tt-t  withnnt  f.xcitini,'  ,inv  -n-iuriiiii.  In  -|)itt'  nl  tliH  tlu'  authm  , 
will!  w.i-  iHT-nnallv  ri-iinn-iblf  Im  .ill  tlu-f  iniiculatiini-.  Ict'l- 
(uiniiiml  that  tin-  t.dt  w.i-  -iilltiiii^  Imni  ,\  -pnnt.iiifdn-. 
inlt't  titiii  with  hiiMiit'  tiihfiilf  l').itilli  .illV'ctini;  tin-  hiii,L,'>,  <md 
that  till'  incivaM'  ut  \inilcnii'  tor  ox  and  rabbit,  wliich  orcunx'd 
at  thi>  ptMOt  and  wa>  -hown  by  all  animals  altrrwards  inji'ittd 
with  thi-  -tr.mi,  w,i-  diif  to  the  piT-ciuc  nl  bo\  inc  bacilli 
diTUfd  Irniii  thi-  It-nm  mixed  with  thf  oiii^in.il  -tram  ol  piuf 

liiimaii  l\'pf. 

H  21.  <i.ll,''  Ihi-  \  nil-  w'.i-  nbtaiiu'd  tidin  a  i,'irl,  a,L;td  it>, 
who  (lit  (i  in  ho-pil.il  oi  luart  di-ta-f.  No  Mi-i)i(ion  ol  tiibrrcu- 
jo-i-  t_\i-tfd  (hiriiif;  ht<.\  l)ut  at  tht-  po^t-murtc-m  (.■xamination 
a  numbi'i  nl  -m.dl  tulKii  it-  w.ic  Inund  in  the  bronchial  f,'land>. 

An  cmiiNiim  nl  thc-c  ^Kiiid-  injected,  nect.— arilv  in  -mall 
dn-e-.  mtn  c,tl\e>  ,ind  rabbits  produced  only  minimal  lesions. 

From  one  ol  the-e  calve-  the  \irn-'  was  next  passed  throu,!.il! 
f;iiin>  .i-|iu;-.  to  increa-e  the  number  ol  bacilli,  ,ind  ,m  emuNion. 

»  L»c.  cil.  Ap|>.  til  /"'   Kip-  \'il   II,  11,   (i^, 

'  Loc.  cit.  App.  to  l-'in.  Rep   vol.  ni.  ji.  (ixi. 

>  R.C.T.  Int.  Rep.  vol.  u.  p.  =,\=,.  i^nd  l-'in.  Rep.  vol.  lu,  p.  iii. 


XVI] 


^'||^     I  iiMM.      1 1||. 


'  A^l     "1     II  _'I,    (.,li 


'''■'    '"    ''"""'■    "'■"I'-    l""ll    'll''    "t:,;m^    ,,|    MUr    Ml    thrM-    ,,,ll,n;,N 
^^■1-    m).   I    t,  <{     -111),   III, ,11.  M||-l\-.     Ill     1,,,:;,.     ,1, 


'  'llr    (it     III.  -,      Kilti  r    (l(\.|.il„.,l 


i-f~,   intii  l\\(i  I  ,il\ 


otiiii,  Ni 


l'''l   niiiiiiiMl   l.-i(.ii-  ,.nl\-.    1)111    tli( 


\\y.    W.!-     Inllli,]    wlirli    kill,., I    I,,    1 


i.i\i'.  Ill  ail'litiDii  to 


"'    -'.it     i.t     Ml..,  llLiI 


iMll,      ^MllU' 


-iiial!   ri'tro^ressivc  h-sion^  lu.n    il 

'nhcivlr.    iM    thr    Inn--    ,111,1    tlmia.i,     ^L.nl-,    ul,,,  |,    u,ll    1, 

i|.  -.rill 


"'"■'I     lll"li-    inillllti  1\-    111     llic     -,,|||r| 

"'"'■  -"■1111-  .il  l),i.  ilh  w.iv  (.hiaiii, -1  11,  ,  nltiiiv.  .hiv.  tl 


iii'liKi'llw   li..in   tin-  I  ,i]|       (  )ni-,  ..hi 
l.il<'(l  with  tl 


ii'iid  tr..ni  ,1   i.ihhit   inc..  ii- 


!'lVM,,pnlal   -l,,n,i  .,!  ll,,,  ;ill,  ,  ,,ii-,  ,1,  ulirll  tcM. 

I'l   iiMMMiiv,!  ,1.1.,-  11,   r.ihhiN.   iniinni.il   I.m,.ii-  ,.nlv,      AnotI 


nlaiiai!    tr.iin   ll 


!,■  -am,-  j)i,'-c,i|)iil,ii    L'laiul   tlinuiul 


l>i-    |,i,„|>i,,.(l   -,\ri,    -,ii,i,,l   tubt-nnl 
(.ill  an, I  ,-,  ihTal   tiili,T,  iiI..-n  ,i|  ni,i(!,Tat 
ii'l''    the    tliird    -tram,    ,l,ii\,.,|    ,ln,,iK-    tr,.in    ll 


ItT 

I  a   i^niiiiM- 
ii-i-   in    labliit-   ,111(1   ,,n,- 


<■  -(•\,iii\'  11    ,iii,>t!i(r, 


'l"'i'.iii'    u'laiid   ,i|    the   ,  ,,ll    ii-flt 

I'll    ,  al\(  -  ,,n,l   rahhit-,   dl    tli,.    1 

rivx'iil  m  till-  ,,,lt  -...ni-  t,.  h.ivc  h.,n  ,it  niK^iual  Mini 

(lillcrcnt   p.irt-  ,,t  tlic  h,,,! 


ic  po-tcridr 
l)(i--,.ssctl  tlu-  (nil  \  iinh'ii, ,', 
"\iii''   t\-|i,\       I  1,11-    ih,.    vim- 


iii-i<l.  red  (Cax'  .\i.> 


\'.  a-  ill  (111,.  (i|   i.;i 


,-|lc,'   111 

HI  >  cas,'-  ali,.,i,l\' 


-,.    1 1.    ;  >; 


X,|\\    the  lc> 


Kin-  l,nin,l  111  (all 


a>.    til, A-    ,i|| 


cr    a    j),is-il)li-    ,ln,.    t.i    t 


447  .tvv  iiiiji,irt,,iit.  Mia-nin,  h 


-i'l)-c(|i;,'iitl\-   hv   tl 
'■\aniinati,)n 


H'    Mini, 11, ,'    iiianit,-!,.,! 


II-   Mill-  :    th.A-   th, act, ,1V  ,l,nian,l   a    ,  1,,- 


■^'     the    -,,it    ,it    imn'ulat 


11'  .iU'-t  thereto  the  1( 
pr. i(luic(i  in  the  calt^  1 


I'lii    and    m    the    pn-,apiilar   ui.i 


(  r 


lUl 


there  ua-  aii,ither  1 


-ion-  wer,.  ,4  th,'  ,lir,mi,-  tvpe  uhuh    i, 
)V  \iiii-e-  (4  linni.in  t\pe.     J'.nt  e|-,v,h,Te 


-e\','l,'  mte,  tloli.       I  hi- 


esKiii  \\lii,h  ]),)inte,l  ll,  ,,n  (ildfi   ,,i,d  nidit 


i"i.t;lit  hin-,  and  omsi-ted  ,i|  a  hard  i-,,l 
laiL;,'  a-  a  i>lackhiid' 


\\a-  1(11111,1  m  the  p,i-irn,,r  l,,hr  ,4 


tin 


I  arcdii-  iiddnl,'  ah,int 


I  here  were  he-id. 


-e\-er,d  -mail  tnben  I 


111   the  ])(i-t(>ridr    tlioraeie   -land- 
'  .il(  areoiis  toei  which  mit;ht  well 


e-  in  ,a,  ll  Inni;.  and 
III    additidii   to   -,inie   -mall 


ia\ 


'>■>'  illi  .4  hninan  tvp,',  wa-  a  liard  nn<\ 


e  hvvn  cauM'd  bv  tiiben 


'iviyy.    and    tnll    ,4    ,  al, 


iile,  as  hwi^v  .as  a 


,'()ose 


lus  ,i,'raiii-,    vvvy   unlik 


<n'iwn  td  1),.  prddu,rd  bv  ba,illi  of  th 


e   aii\-   I, ■-ion 


t   tvpe.      Il 


this  ikhIuK    that   the   liilly  virulent   culture  wa^  abt 


V, ,1-  tnun 

M  Hi  ,^1  I  »^I 


~l\|;||in     ..1      n  I'l      IN     nil       \MM\I     IIODV   (_>)  (II. 


w 


iht-rc  •■ail  li  iiilK   li'    .nn  il^ulii  ili.ii   Ixith  it  .iii'l  tin    iKidnlr  in 

til.-   Ilin^   Wric   the   It  suit    n|    ,111   ,H  c  ulfllt.ll   mtfttlcill'. 

I  !iu>  in  (Mfli  111  till  \\\n  m\rstiL,'.iti<iii-  which  we  Ii.im  pi-i 
Ini-ii  ((iii-ulciiiiL;  (iiaiiU'ly  Spl'.  ,iiiil  1 1  111  till'  (  li.iiit;r  ni 
i\|M  >cciii>  to  ii.i\i  lii'iii  (111'  ti'  -|iiint,iiir(iu-  inlt'itiDii  Willi 
tul>rnl<>  h.icilii  <il  1j(j\iiu'  tyjii  .  in  tin-  w.iv  tin'  \iius  (.iim- 
to  (  uiisi^l  (ii  t\\i,  types  of  bacilli  liiini.ni  .hkIIxiviiic  ;  ,iiiil  i  h' 
l"iiiin  liicamc  t'hminati'd  by  tuitlin  /^ussn^c  llimuf^h  the  cill. 

Ill'  l,iit~  arc  nil  doubt  ojh  ii  1"  mother  intciinrtation  :  an 
'■iiviii.ilK'  |imi-  -tram  nuw  lia\i  undi  r!,'onc  a  gradual  modilira- 
iimi  In  -1.  ildim  it  i-  ii.itui.il  tn  siijip.'-t  that  H  wi'iild  li.ix'O 
I'.is-i  (1  tlimimh  an  iiiisl.dili  ~t.i-i  ,  ijni  iiii^  wlii'  li  llic  tiaiislninia- 
timi  ti'W.iiil- till  Ikixiih'  t\jic  \\.i~  <  .qiiMi- 111  liiiim  carried  to 
a  I  on.  lu-mn  1)\'  linlliei  /ii/,v.s((,i,'c  tlii.iUL_di  tin  ..\.  "V  "\  ti.  iii,^ 
K AcrMii    by   londil  1..I1-    ~ii.  ii    a-   artiti.  lal  .iiltiii.  ,   wiii.li  ten. I 

tn   elli  nniaue    the    .11^.. ill.     l.ltller    tll.lll    til.     .l\-:,..ni.      .1.111.  lit-. 

liven  tile  .  ultix.itiun  hem  -inL;le  ...Iniiu-  ..I  ]iiiie  -trains 
.111  re-ii..ii(lni;^  t..  the  -t.mdard  t\iH-,  \\lii'h  \\a-  -iucesslul!\' 
earned  nut  with  the  -tram-  AD  .ind  i.<  ,  nrndit  be  m.ide  tn 
lit  m  with  tlii-  liV})ntlie-i- :  Inr  it  mmhl  plaii-ibU'  be  ari,'ued 
that  ilminL;  the  tran-itmnal  iiermd  ;irtain  individual  bai  till 
Wullld   hd\'v   elianf,'ed    tlu'ir   iN^Jie.   while   ntliel-   wnllld    still    ll.l\e 

remained    m    their   nriijinal   emiditinn.      Thi-    hypotlu'si^   then 

'  In  \i.'»  ..f  till'  iinjHirt.uu  f  ..f  thf.-.,-  Ic^i.iii^  il  in.iy  lie  .if  mterf:,!  t.)  sli.." 
'.Ill  iiniin'.i>i.in  produced  at  the  Umo  of  their  discovery,  tli.it  is  to  say  bet.irr 
any  lant  h.ul  been  reccisc.l  tluit  the  virus  was  about  l..  manifest  bovine 
virulenci-.  In  descriliinK  the  post-mortem  examination  the  following  words 
were  vCntteii.  "  Tlic  larger  lesion  in  the  lung  of  Calf  4.^7  was  obviously  an 
old  one,  it  was  quite  unexiiected,  and  unlike  anything  found  in  a  similar  case 
before.  It  iiiighl  be  tl'ouglit  jiossibly  du.-  to  an  indepen.lont  infection,  ')ut  tlie 
original  tiiben  ulin  test  was  satisfactf)ry  "  (/  .  > ''  /'.''.  '.'■/'  )  I'urther  ex 
perience,  however,  has  since  led  the  writer  .if  the  abin  0  to  tliiiik  that  .1  ni-g.iti\e 
tiibercuUn  test  is  not  invariably  to  be  relied  upon*. 

The  contrast  in  virulence  of  lli..  iw.i  sub-strains  olitained  in  ciiltuu  in- 
directly from  tlie  prcs.  apular  gl.in.l  ..!  tins  calf  is  dilticiilt  to  interpret.  It  ii 
possible  however  that  bov  ine  tuberi  le  bacilli  from  the  (spontaneous)  pulmonary 
lesion  wandered  in  small  numbers  thr.iugh  the  blood  stream  and  re.iclie.l  tlie 
lesion  in  the  prescapular  gland  caused  by  the  human  bacilli  injected;  ainl 
that  of  the  two  cultures  raised  indirectly  from  this  gland  (thnn'cli  a  rabbit 
and  a  guinea-pig  respectively)  tlie  .mc  lost  tli.-  tra.  c  of  bov  ine  li.u  illi  in  .  ultiire 
while  the  other  retained  it. 

ktiiorl  oil  Tuberculin  Testi,  A'.C.'/*.  /•'/".  A'  /.  ,\pp.  .-iipiilctncul.iry  VoIumk-,  p.  17. 
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■'I '!"■•' "^  •"''>■  t'  n  iM.  I '.111,  I,,  (||,  unt.  I  .n  1(  ,i-,t,  ih,  l.al.iii'  r 
"I  |'">!>:il>ilit\-  ^,  ,111^  I.I  Ir.m  111,.  ,,|||,  ,  u,,v  ,  .,n<|,  as  we  >li.ill 
M  c.  icprtiti.iii  i.|  111,'  ,\|„  iiiiiriiK  \Mili  III,.  .,1111,.  ,,ri-in,il  \iiii-,  - 

as  \\cll  as  Willi  ..llirr..  iiihl.  I  n,(M.    n- .  ,  ,ii,lili.)ii>,  f.iil.-,!  h, 

I'loiluif  ,iii\-  inoililn  .iiiMii 

Iw.)  hiitlicr  iM.ts  \\|ii,  li  \H  1(1.(1  ,it\|ii(,,l  Mill.-,,  (U-niaii(l 
•I'l'  II""".  I"  th('<c  till  I.  w.i^  (I.  Iniit,.  .Aid, -11, .  ,,1  th.'  (■(i-cxi>t- 
'  I"  "■  "1  l>.i'  illi  "I  ill tt.  lent  \  11  111,. II,  111  ih,.  |,..i,,n-  ,,t  111,  liiiinan 
-iil>|.'i  I.  ii(.m  .  .nil  ,,|  ih.M-  \inis(  -  a  pcrlt'ctlv  l\|>ii  ,il  ^ir.nii  ..| 
bovine  bacilli  ua>  r.  .i.iilv  ..btain.'d  bv  p.-is-at,'.' thi.niuli  iiiiiii.iN. 

These  vinsses  .  ;mi.  ii.,in  ,  ,i,,'^  kii.iwii  a^  H  ().),  W  I;  i  an.l 
11  ')<).  1.1'.-  W  i;,  .i.^,.,|  |,,ur  \.-,ii-.  and  sevn  nmnili-.  .ii.'.l 
"!  L,'.'ii.Tal  iiiili.iiA-  iiib.Ti  ill,,.!-,  .ind  i'i.'ninL;iii-  "  (  iiltiir,.s 
In. Ill  til.'  111.11111-,-.,  hill-,  and  ni.-.'iil.'i  i.  -l.md-  ,,f  tli,.  ,||i|(I 
u.'ic  ..niv  -Ii,L;litl\'  Mini,  III  im  ,,il\,  .  an.l  i.ihbii-.  .m.l  -ivw 
In.MiiiantIv  .m  aililn  i.il  ni,.li,i  "  rh,-v  w,  i,-,  Ih.  r.'l.,iv.  t\-|)i.  aj 
:\aini)l.'s  .,1  th,  huinaii  l\-|,i',  Dut  a  .  nllnir  .l,ii\->'d  from  .i 
I'lonchial  i;lan.l  wa-.  al\-i.i..il,  t.-r,  while  ii  -i.'w  Inxnnantlv  .>n 
iitili.ial  in..lM  11-  \  niil.n..'  L.r  .ah  >■- ,tnil  i  abbiN  .  ..rr.'-j..  md.  .1 
Id  that  III  a  l).i\  iiic  tiib.i.  I.'  ba.illiH 

1.1'.  w.is  a  man  .i-.-.l  711,  wli..  ili.-.l  i,|  |iii.'nin,.iii.i,  ,ui.l  111 
\\li.)s.'  l..,d\  a  liib.i.  nlmi-  r.ln.p.iit.in.  al  i;l,.,n.l  w.i-  iMimd  alt.r 
'''■■I'll-  A  'Mlimv  d,ii\,,|  ii,,iii  ihi.  -land  "  -1.  w  lii\iiri,tntlv 
"'1  irtiti.ial  iiifdi.i,  ilk,,  ih.'  hiiiiiaii  tnli.T.I.'  b.u  illn-  ;  and 
pr'Hlii.cd,  wli,  11  in.»  ulat.  .1  int..  .m1\.'.,  -.|,.\\|\-  pri)-ic"mi;  liibcr- 
'  iil.i-i-  not  >.-\.t,'  and  imi  l;ilal  within  th.-  \HV\oi\  ,.|  iibs,T\-.iti.iii, 
<  IK  I  in  rabbit  >  pi  I. ^i, -..IN,  tnb.r.  ulosw  n,,t -,,i|ui.  klylatal  .i-aftcr 
111.'  inoriilati.in  ..t  .•.|iii\  .il.nt  d.i-.-~  ..1  bovine  tub.T.'lc  ba.  illi." 

IIk'sc  t\\.)  .ii\-pi.  il  -■ir.ini-,  llun.  p,,-,,,...,.,!  th.-  .nltiiral 
'  haraitersof  th.'  Iinni.in  tvp.'  Oiir  i>o>s.'ssc(l  pni.tu  ,ilK- the  full 
\  imleiie.'  ol  th.'  bo\in.'  t\-p,'.  and  the  other  a  \-inilen.-e  t..r.  al\-.'^ 
iiid  rabbit-  whi.h  f.'ll  ,1  Intl.'  -|i,,,t  ot  tin-,  but  ua-  .'l.'.irlv 
.ibo\('  that  ..I  th.-  hiini.in  l\j)e.  IJotli  ae.piii.'d  th.'  lultni.il 
.liaraeters  .'I  lli.-  b..\ine  tvp.',  an.l  tli.'  l.itt.T  re.-.i\-,r.'.l  ili.' 
lull  \nul.'n<-.'  ..I  that  i\p.',  ..n  pa— ai.;.'  thr.ni-h  the  .i\-. 

It.iiii  -in,i;l.'  .  .il.iiij.-  .,!    the  .irii,nnal   -Ir.un,   in   ea.  h   .-ase. 
-ev.'i-.il  -iil)--traiii-.  w.r.'  .  ulti\ate'l  b\-  .\.  s,  (.rittith,      ^.iiiie  of 
'    /f.C.7.  /-'j;;.  /,>,■/).  .\pp.  vul.  I,  I.,  I,,,,.  i   [hi./   n    n,   :ir,a>.,l    ,tt    ,,    ..^ 
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ilifst'  jm)\i(l  In  lit-  ivpn.il  hiixiiK  ,  .111(1  i.thci-.  tvpiial  hum.m 
b.u  illi 

li  iiii:;!it  l.ij  ar;.;ui(l  lli.il  iIh.m  tuu  >ti.iiii-.  wvu-  oii^iii.illv 
li'xiii,  ,  .iiiil  wtri'  caui.;lii  m  process  of  transition  as  thoy  wen- 
.il)out  tuaK|iiiii  till  I  li.irat  Ills  of  till'  luiman  tviwin  ronseqiit  ib  > 
of  rcsilfncf  in  iii.iii  ;  and  that  thi-yhad  arrived  at  a  stago  win  ii 
ilui.-  ncwiv  ii'<nnn(l  liiini.in  ( li.iractcrs  were  still  uii'^t.ibli'.  ,iii<l 
•  hell  old  l)o\iiir  I  ii.iracters  still  ■  .i)m1i|,  dl  licint,'  reshtnc!  1)\ 
.1  iitiiiii  I'l  till'  uM  (ho\inri  riu  in'miHiii  if  so  if  mii^t  be 
adiiiilliil  til, It  -niiir  iii(ii\idii,ii  h.  ■  illi  Ii.pI  1h  idiiic  i>iin|)lctrly 
'  li.ni;!  (i  w  liilc  .  .thn  ~  Ilk!  iiiu.iiin  iI  ■  iiIik  i\  iin.illi  k  d  bv  rt'si- 
d'  II'  I  III  iiiaii.  lor.  a>  wc  liavf  >cin,  (iritlilh  a^ain  stueeedtil  in 
1.1'  li  (.1  thc-i-  (  a-i's.  ji--  be  bad  done  tk-fore  in  the  casi's  of  T  < 
and  AD.  Ml  'ulii\.itinv  ln'in  -inL;le  i-oloni.  -  tuo  snb-^traiiw, 
onee.\acti\  ir-i  iiiblin-  liir  limn.in  t\|>i-,  .iml  ih.  "tlin  r<]ii.|ll\ 
rtpn  s,ntati\  r  ,.i  tin  bii\  im  t\  [m  '.  Ji  cannot  be  doiibti'd  tli' ii 
ill. It  the  ,il\  pn  ,il  '  h, 11. II  III  m|  tlic  ori^'inal  -train-  was  raii-cd 
l'\   ■!   iiiiNliiir  I'l   ])a' '1,1  I'l   iW'i   t\i)i-,    but    III  ic  our  icrtitiide 

'    llu'  liillnwuiK  cxpiTiiiRnts  .irc  (|ii()tcil  fnmi  (liillitli^  Uop.iit  as  r.\,iiiiii|< -. 
of  hi.s  MRthiiil  i>(  .iii.ilyM>  li\'  sinj;lr  uilniiit's. 

Ciillifrt-  (hnved  fnitti  tin-  hrnitihial  i>la>id  nf  llie  clii.'J  II    /.' 
{Ihroiigli  a  ctiniia-f'ig). 

Sub-strain  from  colony  No.   i 

.Vniiii:il           .Mclhi..!  D.i.i-                                                K.  Milt 

Calf         SulK-ut.  5°  "ig-         "^^ill     ^^1""    killed    oo    il.iys    later. 

'f'  l.uial   ami   minimal   lesions 

'"^■il'l'a             ,,  lo  niK-          Killed  after  Kn   days.     Local  lesion, 

I'M  7  sIihIiI    tiil)eiculosis   of    liinns   and 

kidneys 

KaulMt       lulrav.  o  i   n,o            Killi.l   ./fter  liS  days.     TulM-rculosis 

'947  "<   luMRs  and  kidneys  (slight) 

Inference  :  X'inilein  r  Im  ,  ,ili  .inij  r.il.lnl  l"u ,  IiUe  that  of  the  hiiin.in  iv  |..  . 


Slll>■^tr.^iIl    Iroiii  coluiiv    \ii.    5 

A111n1.1l  M''tii..<i  li..s<                                              Kc^iilt 

(.ill  Siibciit.  5»  >"«.  Dyiny    when    killed    4,i    day.s   later. 

M-T  (leneral  tuberculosis 

l^'i'i'"'  ..  Ill  ni;;  I'led  41J  days,      (iencral  1  iiliei  1  iilosis 

I'M^  (not   se\ere) 

K.ilibil  irtra\-.  o-oi  11114.  I>ied07davs.     Cener.il  tuhen  iilosis 

I'jO'i 

Interence:   \irulence  for  call  and  r.ihbit  high,  like  that  of  the  liovine  tyjn  . 

[li.C.T.  I'm.  lifp.  App.  vol.  Ill,  p  4.(.) 
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i-nds,  for  we  have  no  nu-ans  of  knowing,'  wIuIIkt  this  was  <lu«' 
to  a  (limblf  inf((ti«)n  of  tlic  palitiit   in  ia<  li  cast-,  or  to  tlic 
transluniiatioii  in  an  originally  pur*'  strain  of  <.!i.  .    i.,.  i" 
oiilv.  while    )th(r  bacilli  n-mainrd  unalti-nd. 

Il  '111  liiiii  livpothfsi>  br  arccptod  it  will  have  to  bt* 
.ulimti.ii  ilial  III  the  caM-  ..f  W  M  the  tran-itiuii  from  bovine 
to  human  hafl  been  cotniil.  u  m  tlir  ItiiiL;-,  mciiiiitjes.  and  nies.  n- 
ii  lie  -l.iiid^  ■aIiiI.  Ill  III,  111. .11.  lii.il  :  l.iiiil-  ,il.int> — pos^ilil\-  th,- 
|'inn,ii\-  -r.it  ..t  111,'  (liM.i^,  -(.111,  ,i|  til,.  JM.illi  -tiM  retained 
lliiir  l),)\iiif  (  liaia.  Id-  iiiialleied. 

In  oonsecjuence  of  the  suspicion-  n.itur,  ,.1  .,11,1111  of  the 
l'-i,.n-  foiiii.'  ill  I  .il\,s  475  (Si>  1'.  ,111,1  1(7  M,  I!  ,  it  was  felt 
ill, it  ii,iiu'  ol  tli.  iii,>,liti,Mtion  ,  \|..  I  nil.  lit  -  ..|  ilu-  roninii  '\<m 
liitli,  ito  rerordcl  .  ,,iil,i  !).■  ,  iitii,l\-  ti  ii-i.  ,|  ,1-  i,-\'iMliii^'  ,1  ii.ni- 

'"I'll, lip. 11   ..I    t\i)<>    ,iii,|   If   \\,i-  t| -Ill   ill, it   In --Il  ,\|),  iiiinnu 

"Mull'  '"  li,    iiiiilii  i.i ki'ii  iiiii|,T  iii.ir.'  iicoo.ii-  .  . .ii,h' iiiii- 

I'  iiiu-l  now  1).  .  \|il,iiii,  ,j  111  uli.it  \\,i\  th,-  .  ..nditiiiii-.  iiml,  r 
\\lii'li  till  ,  \j"i  nil.  Ill-  will,  h  w,'  Ii,i\.  I),,  11  .,.11-1,1,1111-  uiic 
iii.i'l,'  w.i,  .ip.ilili'  ..!  mipi.  .\ ,  111,  111.  'Ill,  iii\-,'-ti-,ili,iii-  \\,ie 
'•I'li'd  "111  111  the  ,  \|i,  inn.  111,11  -t, III,  11  ,it  r.U'thw  ,1,1,1  I'.iiiii, 
Staii-l,il,  l-^ssex,  fjeii,i.iii-U-  I,  iil  \n  th,-  I  .  11111111—1,  .n  (,i1,.iil;  with 
^^  'ill"'!,'  Imi  in.  wli,  I,  \  11 II-,'-  .i|  .iniin.il  oiii^in  vmic  iii\,'-tij;,ite(l) 
ijy  >ir  J.iiiii-.  11, lu  Lord,  i',l\-tli.  It  mu-t  he  mid,  r-t,,,.,!  that  the 
k'enern  I  conditions  wen- ,  \tr,iii,l\'  -ood,  ih.it  no  ,\|ien-e  ,.1  ,  ,ire 
W.I-  -iMiid  111  |)i,i\  idiiii:  ,111,1  ,  .11111-  h>r  th,  .inini.d-.  ,ind  that  .it 
i'.U-ili\\,i, 111  ,.nl\-  \irii-,-  ..1  hinii.iii  ..n-ni  \\,i,'  ,ill..\\,,l  to  be 
in\e.-ti,L;,it,'il.  r.iii,  iii,i-iiri(  h  ,1-  -..in,'  ,,i-,-,i|  huin.oi  tiilier- 
culosis  jiroM'd  lo  !),■  ,,iu-,,l  1)\-  ih,  linxin,'  t\-jH-  ol  h.uilhi-, 
'h,rc  were,  lie,  ,■— ,(ril\-,  ,ihv.i\-  |u,-,iit  ..ii  the  j^i-.iiii-e-  iii.inv 
apiinal>  mi,  ,  ti-d  with  thi-  tvpr  o|  1111,  r,i-iir-ani-iii  li  111  all 
cases  ciilliiK-  h.i,l  tir-t  htin  -mwii.  .iiid  the  iliaract,  r  ot  tlu'ir 
growth  ascert.iiiii'd  l),|,ir,  ,in\-  .uniii.il-  h.id  1>,  ,i!  mj,,  ted  it 
initiht  jHTliap-  li.i\e  been  po— ihle  to  h.i\c  -epar.ited  entirely  the 
animal-  iiijc,  t,(l  with  ha,  illi  ol  hiini.in  from  those  iiii,rt,.d  with 
li.n  illi  o|  h,i\  111,  tvpi-  ;  hilt  .it  th,'  time  when  the-e  iii\estii;.itioiis 
w.ic  lii-ini  mil,  h  li.id  to  he  ii'arnt  :  .md  a-  ,1  niattir  ol  tact 
dnnnu  the  e.uiier  period  ,il  th,  work,  inchidin.t;  the  time  when 
most   ot   the   modification    ,  xp,  riments   which    we    ha\e    been 
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(■()n>i(lrrin,L;  wm  Ih-nn,  \iiii-c^(i|  liuinaii  nri-in  wrir  injccti'd 
directly  intii  laKc-  and  ntlui  animals  witliont  preliiiiiiiar\-  i  ulti- 
\atii)n,  and  no  ~t'L;;-'uati(in  ua-  tlim  [)(i-~il)lc,  hi'(  an>rat  the  time 
wluii  tlif  ])nni,ir\-  mjcTt  ion^  were  made  not  tlic  >li-htc>t  indica- 
tion ol  till-  natuivot  the  \inis>-  liadas  vit  Ixvn  r,\-,ali'd.  Apart 
Ironi  tin's  cwin-  possibK'  pncantion  \\a-  takrn,  ilii'  i  ah'cs 
•"i>l  "tliiT  ot  the  lar-rr  animal-  mtntrd  with  ra(  h  mim-  unc 
krpt  in  M'jiaratr  lionM>.  eacli  uah  it-  own  cntiand'.  lhou,i;ii 
a  inimbtT  were  under  a  coinnion  tool.  The  i.'uinea-pii^-  and 
i-abbit<  h.id  tlieii  -(■|)ar.ite  ea-e-.  I'.iii  it  wa-  inijio-sible  to 
seein-e  complete  i-olation,  becan>e  the  men  had  to  -o  Ironi 
hon-f  to  hou-e  anil  tiom  caijr  to  ea-e  to  hcd  tlu'  animal>  and 
to  clean  out  their  -talN,  cti  .  Moreo\er,  temperature-  had  \o 
be  taken  aixlotli'i  ob-crwition-  made;  iiorwa-it  |)o— ible  to 
exclude  thes  (>toino\y>)  ol  whiih  the  re  were  nian\-  m  -uiinner. 
X"w  thr-e  condition-,  eXicUrut  though  thev  ucie  on  the 
whole,  and  -utlicient!\-  ri-orou-  lor  the  detc;  niination  of  the 
pr.marv  \  M'deiK  e  ot  \nii-e-,  wvr  .  as  wv  nowthmk,  not  nculs' 
strict  eiioii-h  i  ,r  cxpenn.ciits  who-r  object  was  to  -ettie  the 
\-e\,'(l  ipir-tion  ol  stability  ol  type  of  tubrn  k-  bacilli  m  the 
animal    bod\-. 

A  little  (..n-i(!fr,iti..pi  will  >h,,vv  that  tlic  ri-li  that  sp.nit  incoii.-,  inlcLtioii 
will  iiitfrlcir  uith  the  jrimary  ditnituiialioi  ot  the  tvpo  <.|  a  fjivtn  virus  in 
ci  well-rcKul.itcl  rxi.frimcntal  station  is  small.  F(,r  noither  calf,  fjoat,  Kuinoa- 
piK  or  ral)l)it  is  partitiilafly  lialile  to  spontan.oii-  tiihcrnilosis.  and  in  the  case 
"1  the  calf,  at  least,  ut  know  that  infeetions  uuh  small  (luantitics  of  hacilli 
donoi  lead  to  progressive  tiiherculosis  uithin  tiie  tiiiif  diinnL;  w  hi.  h  it  i>  u,iial 
to  k-eej)  the  animals  under  ol)ser\ation. 

Quite  otherwise.  how[\er,  is  it  with  i>assaue  experiments  which  necessarily 
extend  over  considerable  periods  of  time,  and  invoh  e  the  inoculation  of  a  large 
numberof  animals  each  with  the  tulxrculous  tissues  of  another,  or  with  cultures 
derived  from  them.  There  is  thni  good  reason  to  think  that  a  spontaneous 
infection  with  li..\me  bacilli  oceurrinf,'  in  one  of  tlie  cihis  in  a  .series  through 
which  a  virus  of  human  type  is  being  passed  will  (even  if  it  be  of  a  minimal 
kind,  and  one  which  might  never  have  caused  any  trouble  in  the  animal  which 
received  it)  lead  nevertheless,  on  further  passage  through  these  animals  being 
made,  to  an  entire  replacement  in  Uu-  xirus  of  the  human  tvpe  ol  bacillus 
with  one  of  bovine  type.  This,  as  was  said  before,  has  actuallv  been  borne 
'Mit  I'y  direct  experiments  with  niixtiires  of  human  and  bovine  bacilh. 

Wiih  ih.s,.  (  onsi(lri,iii,,n-  m  mind  a  new  s,.ii,  ,  ,,l  experi- 
ments u,,,  undertaken.       1  hciv  was  m  an  outlvm.t;  meadow,  a 
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Mu.utfr  (it  ;i  mil,'  Imin  ihr  hiiiiclin-^  wim  h  hdu-cd  tlir  ixpi-ri- 
iiiintal  aiiiin,il>,  :i  luu  .iihiimI  l!..u-c  uliic  h  '■  ■<!  b,.,-n  reserved 
.1-  .111  i-dlation  lid~|.ital  Idr  Mirh  lna-t>  a-  lu;  ,,;  dexcldp  some 
iiilcrcurrcnt  (ii-.,,r(i(  r  po-^^ihlv  d|  an  iiilcc-tioiis  i.aturc,  hut  whicli 
iiad  iic\-er  been  iimiI  hn  tin-  dr.  indeed,  tor  an\-  dthcr  purpose. 
It  was  in  tins  hou-.-  that  the  new  series  df  passage  experiments 
\>a-  carried  out.  ,iid  a  special  staff  of  farm  servants  wa^^  told 
d(t,  whose  sole  (hit\-  wa>  to  look  .Iter  the  .iniinaN  in\-ol\-ed  in 
them  :  andallcdmmimieatidn  between  this  buildin,!.;  and  the  rest 
"I  the  experimental  station  was  reduced  to  a  minimum. 

I  /if  .\t-u'  ,^tV7<■.s  !>/  f'lissiii^e  I: \l>cn' incuts  catricd  out  hv  the 
Royal  Commission.  In  the  mr.iutinie  one  had  learnt  that 
nibercle  bacilli  d|  jninian  t\-pe  mi-ht  cause  -evere  and  e\-en 
latal  tlisea-e  in  the  .alt  il  injeeted  intravenously  and  in  lari,'e 
doses,  and  miuhl  in  thi-  way  he  -ot  e\-en  to  multiply  in  the 
hodv  of  this  animal.  The  intravenou-  method  (previously  used 
ill  the  passa,t,'e  experiment-  with  Sp  15  )  -e(  .ned  therefore  to  offer 
\-ery  ta\-durable  condition-  fur  ,i;i\-in,L;  human  tiibt  ,rle  bacilli  an 
"Pl)ortnnity  ol  adajitin^^  tliem<el\es  to  the  condition-  ot  life  in 
the  body  of  the  'Mlf,  and  d|  tran-f(irniin,y  themselve-,  if  they 
Were  able,  intd  ba'  illi  dl  l)n\inc  t\-pe. 

Several  cxiieriment-'  were  now  m.ide  in  tin-  wa\-  and  under 
the  improved  cniidition-,  -omr  with  new  \iru-e-,  others  with 
'lie  driuinal  -tram-  of  -diue  dt  the  \ini-e-  which  in  the  didi-r 
' Aperiment-  had  underi^one  a  change  df  t\-pe.  (.reat  diiriciilt\- 
howewr  wa-  exiierjcnced  in  keepm,^  uj)  the  pa—at^e  bv  direct 
inoculation  thrdut;h  ,i  -ei  le-  nf  i.,i\(- 

Kif^ht  pas^a^ie  experiment-  in  all  wiR'  attempte(i  bv  the 
present  writer,  u-inij  tlu'  nirihod  de-. nbed  ab(i\-e,  but  in  several 
It  proved  to  be  impo-ible  td  carry  the  \iru-  thr(ni,i,'li  more  than 
-lie  call,  owini,'  to  paiicit\-  of  tuberculous  material  ;  and  it  was 
Idiind  neci>-ar\-  tn  n-,  \,rv  lait^e  doses  c.ijiahle  of  killiii:;  rapidlv 
111  a  ivw  weeks'i,  nr  run  tiie  i  i-k  of  Idsin.i;  the  \iriis  alto.tjethcr. 

Nevertheless,  one  \irn-wa-  -ucc,-sfullv  pa-si'd  throut,di  four 

cahvs  in  direct   -ncces-ii.n,  during  a    peridd   df  Sj  da\s  ;     twd 

'•tilers  Were  pa— ed,  ,aih  thiniii^h  three  calves,  in   13;  and   nq 

'lays  respectively;    while    .1    tdurtli   w.is   |)assed    throu(.^h    two 

'  "  Further  Pass.u'e  KxpenitieiU- '       R.CT    I-ni.  Rep.  .\pp.  \(il.  ni,  p.  ^27. 
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,;4»>  -l\l;IlI^^'  mi    npi:   i\    ini:    \\im\i    i;(M)V(_')         [ch. 

(■al\("-  in  iii_'  ;l,i\-~.  Nil  mi  mIiIk  ,itii  111  I'l  xnulciicc  iHiuir,(l  m 
,m\'  111  lliiiii  In  ^till  aniitluT  iNiifrinunt  -ulirntaiii  mi-  iiim  n- 
latinn  u\i-  11-1(1.  anil  the  \-irn^  ))a— cd  tliiiui-li  llini-  ial\(--  m 
(liK'i  t  -IK  ii'-.-iiiii  111  _'()',  (la\'-.  Ai^.ini  tliiic  \\,i-  nil  <  IianL;t'  in 
fill'   iliaiai  lii-   III    till    harilli. 

Alli  r  tlii-  ilii  Wdik  \\a-  rnntiniiiil  1)\'  A  S.  t.nllitli  nn  a 
iiidir  r\trn-nc  -lali'.  Kiali7aiiL;  llir  ii-k  111  thf  -tram  il\-'n,^ 
out  whin  pa— 111  (linrtK'  trniii  <  ,ill  to  >  alt.  ami  with  tin  nhjcct 
I't  -i\  in:^  a  -iiIlK  u  ntl\-  larur  dn-i'  nl  hai  till  tn  i  ,irli  i  .ilt  to  rn^un' 
thr  iniiihi'tioii  o|  luhrii  nlmi-  Ir-nui-.  <iiillith  adopted  the 
cNprdii  nt  111  mill  iilat  111^  a  L;iiiiira-piL;  wliiiir\ir  the  h.a  illi  m 
the  rail  wcTe  -i  i  -ianl\'  that  tliiic  .ipjiraiid  to  hi  dani:!'!  ol 
losiiiL;  the -train  :  and  in  -mh  ra-r-  it  wa-witli  t  hr  tubcirulo".- 
of.^an-  ot  rlii>  ,i;iiini:i-pi.;^  that  thr  iii'.xt  lall  ill  thr  -nir-  w.i- 
mjt'i  till  I  lu-c  rxpiiniicnt-  wnr  caiiicd  out,  Im  the  nio-t 
part,  midrr  the  imputed  luiuhtion-  dc<(ribi'd  above. 

Si.\  diltiirnt  -tram-  ol  tiibrn  Ir  baiiili  of  human  W\)r  wcir 
pa^M'd  rai  li  thi'iiuijh  ,i  mtu-  ot  i  iKi-  ;  ,ind  m  thr  inajorit\'  oi 
('\])(  1  ininit-  two  jiarallil  liiii-  ol  ixprinnrni-  wnr  i  arnrd  out 
with  raili  -tiam  m  onlrf  to  iia\c  a  roiitiol  -lioiild  an\"  inodiln  a- 
tion  ol  t\'pi    I H  1  iir  m  mii'  ol  thr  liar-. 

I  hr  mimbrr  ol  lab.r-  a-rd  m  rarli  liiu  wnird  Iroiu  two 
to  -r\rn.  ,inil  thr  total  duiation  i|  ti-idrnir  ol  thr  bai'ilh  m 
bo\inr  ti--ur-  Irom  2  \j  to  5  I  _>  d,t\--. 

.\  1  iiltuic  wa-  lai-rd  lioin  thr  la-t  rail  o|  rarh  -i Mrs.  and 
its  proprrtics  wnc  cuniparrd  witii  tho-r  o|  thr  ori,L;iiial  lailturr. 
///  III!  Lifsc  „v(.s  t/ioc  any  ulU'riitiini  in  tlw  iiilhival  dunactcrs  af 
the  hihillits  IT  (if  its  -rinilcinc  fur  ('((/.(-.s  inhf  iii'ihits. 


U- 


II.     I''(ss(ii:i-  nf  Tiilirydc  IhuiUi  of  lliiiiimi    Tyfc  /Inoin^/i 
the  Riititiit  iiiiil  nthcy  snudl  Aniiiuils. 

riit"  passaur  ol  tiibrnir  harilh  ol  linmaii  tvpi'  tlu"ouf,'h  thr 
rabbit  wa-  tnnl  m  t  hr  <  .r-undhrit-.imt  w  it  hunt  any  inia'case  ot 
vn-ulriicr   lor  till-   aminal    brim;    ob-ri\rd.      I.     k.dnnow  it-i  h- 

'    "  -Mi/diticatiiiii    l^.xptrimtia. .    .villi     lluin.ni    TuIukIi-    l;,uiili'       /V.r    / 
I'm.    h'l-p.   App.   vol.   I.   p.   55. 

-   Tubei'liulii^e  ties  MeiiMlu-n  iiiul  iler  Titrr  :   Arhcitcn  aiis  ilem  ['atholngisclien 
Institut  ZH  lierlin,  1906.     A.  HirschwaUl,  Herlin    SunderalHlruck,  p.  24. 
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il-ii  iihidr  -iniil.ii  I  xpiiim.  lit-  witlidiil  >  liiiiij;,.  ,,|  tharac  trr,  as 
\'a.L:<ilr-  anil    I  h.  Sinilli  had  d./iic  Ixluir. 

Sniiic  -iiiiiiar  <'.\iiiiinii  lit-  \\,ic  made  1)\-  tlir  wi'tcr  in  I'lo^  It 
'"'  '!"■  lv'\'.d  (■.11111111--IC.11I.  Ihr  tran-ttTcnc'  \\a-  niadr 
diKctlx-  Ik. Ill  lal.hit  Id  rahhit  1)\-  iiuan-  (il  cinuNion-  cj  tiihcr- 
MildiN  Mi-an-.  1  >\v|\r  diltrivnt  \  iru-r-  wvic  u-rd.  In  mu' 
i-.i-c  ihi-  \iiii-  pa— cd  Iliinii-li  ti\c  rahhit-  and  tlic  cxncriinciit 
l.i-t.d  ji  niniith-.  In  other-  it  i)a--cd  tlir(.ii,L;h  tun  to  four 
r.ilihit-.  the  total  duration  oj  ivsidcutc  111  the  lahhit  111  -r\cral 
ot  thr  (  xpiTiinciit-  \aivin,^  Iroin  one  t(.  two  years.  In  one  casf 
'"    -'-'■    !■  \\.'   the  cxpciiiiK  nt    I'lidfd   with    tlic   iirodiK'tion  of 

•ihroiiK-  pro;jic--i\-i'  tuh(  irnlo-j-  with  (luitic-  in  the  lung's" 
J()5  da\-  alter  injfctioii  oj  thr  rahhit  ( K'  _'()o|.  The  dratli 
of  till-  animal  occurred  nnlortunatel\-  111  the  ah-enee  ol  the 
in\-e-tiuator.  and  the  \iru-  could  not  he  te-ted  further. 

In  another  experiment  one  (U()^o)  ot  two  rahhits  injected 
with  the  -ame  material  de\elo])ed  "chronic  pro,i.;resM\e  tufiei- 
culo-i-,"  and  died  145  dav>  alter  injc^ction.  Thus  a  pre- 
-umpiion  ol  an  ncrease  of  \irulence  for  the  species  was 
raised;  hut  the  -e(]Uel  pro\  ed  that  tin-  indicated  no  increaM' 
in  \-irulence,  hut  was  (jnl\-  an  ahnornialh'  se\-ere  re>ult  in 
a  -iiMcptihle  indnidual;  f(jr  the  injection  of  the  emul-ihed 
l>ulnionarv  le-ioii-  of  this  animal  into  another  ])rodiiced  onh- 
till'  clironic  tii\-ial  di-.M-e  wliich  1-  char.icteristic  oi  infection 
ol  thi-  -pecie-  with  the  human  t\-pe  of  hacillus.  In  no  other 
m-tance  wa>  -e\'ere  tu)ierculosis  produced. 

A.  s.  (;rirtith  al-o  made  a  similar  pa--a,!:;e  experiment  in  the 
i.ihhit  extending  o\  era  \-earand  four  niont  lis  without  anychan).;e 
occurrniL;  m  the  \  irii--.  .\nd  lie  made  also  a  \-erv  extended 
|)assaKe  in  the  r.it''  exlendin,!,'  over  four  vear-,  111  the  course  of 
which  a  \  iru-  ol  hum, in  tvpe  jia-sed  through  no  le'-s  than  eiL,'ht 
of  these  aniiiial<  in  dinrt  -ucce--ion  without  ehant;e. 

iMiiallv  he  i-eixirted  on  -e\eral  -train>  of  human  tvpe 
re''()\-,.red  alter  lon,^;  ii'sidence  each  in  a  •-in,i,de  animal.  In  one 
case  the  bacilli  had  h\t>d  for  ^jq  dav-  in  a  cow.  in  another  for 
.l/S  d,i\-  111  a  pu;.  while  m  a  third  thev  h.id  h\cd  for  41  ]  days 

'    R.C.T.  Ftli.  h'lfy    .\\<\\  Mil.  HI.  pp.  ^jr),  3^1 
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in  .1  il,,-.  ,111(1  in  .1  loinih  ti.i"  4^4  d.iv-  111  ,1  ml.  In  ,  ;i<  li  ..!  tlifsf 
ciscs  till'  ■.train  ..I  l.,i.  illi  iiltiniatrK-  r,r(,scnd  in  rultuiv  w.i- 
adciiuat.'h-  ti  .fd  and  I.muuI  tn  lia\r  maintain.  .1  tli<'  rli,ira(  tn- 
"t  till'  Iniin.m  t\  p.-  ciuir.  Iv  imalt.  1.  .ji. 

('(iii(ii(siiiiis. 

lilt-  lai::r  ana\'  d  "  |)a->aL:r  "  cxjicrnn.nt-  l)v  xarioii- 
author-.  111  whidi  n,,  .ilirratnm  nt  type  (K'cnrrcd,  cxtnidin.L;  a- 
some  ot  tlu'in  did  omi  ( on^idcrabli'  perinds  i,\  tiir.r  {twn  <ir 
more  vears)  and  iinnlxin-  olli'ii  a  number  ot  animal-  lu  -ucce- 
--ioii,  -how  .juite  conilii-ucK-  that  tiiherclr  ha.  illi  o!  human 
type  do  ni>t  iic.e— aril\  he., ,111-  elian^ed  into  ha.  ilh  oi  ho\ine 
type  merel\-  h,'.  ,iii-r  ot  a  (hankie  ot  ho-t  trom  man  t.i  .)\  or 
soini'  other  animal.  S.une  ,  han,L;r-  of  i\-pe  hax'e  o.  <  urred  in 
othei-  exixriniiiit-.  hut  th.  \-  ha\r  heen  e\(  .ptional. 

It  mav  he.  iio\ve\er.  that  e\-cr\-  -train  ol  human  t\pe  i-  not 
to  he  thu-  eon\-iated.  but  onlv  th.)-r  who-'  -p,vi,il  .hara. La- 
ha\c  been  reeentb  a.  (pm.  d  b\-  re-idrnrc  m  ni.in.  Hut  on  the 
other  hand  we  ha\c  t.i  remember  the-pc  lal  dan-. 'r- and  pitlali- 
ot  -ueh  in\e-ti^;ati.,ii-.  espeei;dl\-  the  p..-ibihty  ot  the  oceurreiiee 
ot  -pont.ineou-  tuben  ulo-i-  in  -onu-  ot  thr  animal-  emjiloyed, 
or  ot  two  tyi>e-  ot  bae;!li  m  the  .iritriu.d  \uu-  iinf-ti-ati-d. 

When  one  reealls  tiie  tact  that  chan.i^e-  ol  tvpe  h.iw  ,,< ,  urn'd 
iiot  onI\-  in  th(>  invrstii^ation-  ol  tho-i>  who  heli.vc  in  nmt.ibiht\- 
ot  type.  -u(  h  .1-  h.ber.  and  Daiiimann  and  .Mii--enieier,  but 
e.iuall\-  in  the  e\p,  rmieiit-  of  those  who  belii'\c  m  -fabilitv. 
-ueh  a-  ttie  (,eiii:;m-.  who  \\,,rkid  in  the  ' '.e-undheit-,tmt .  and 
drittith  and  th.  wiiicr  who  weiv  re-]>,)n-ibli-  |<ir  thr  mee-ti- 
Kations  of  the  ko\al  (  oninii— ion.  u  niu-t  be  ob\iou-  that 
it  some  of  the  .  h.in;.;e.-  of  tvpe  uhieh  lia\.'  oc  urred  are  here 
attributed  to  -pontaueou-  mleetion-  m  (  xiiiiim.ntal  animals 
th.'  writer  i-  not  itiijaitin^;  .arele— n<'--  to  .itlua-  or  eastin/.^ 
blame  which  lied,,,  ,  not  hims.ll  ..pMllv -haiv.  He  i- ,-,,nvmeed 
ilud  ir,  -ome  ot  his  own  exiierinient-  ;hani;e  ol  Ivji.'  w.i-  ^lue  t.i 
-pontan(..u-  iide.  ti,)ii,  and  he  1-  n,itur,ill\-  in.  hn<-d  t.,  b.'lie\-e 
th,it  -oin,'  ,,l  the  r,-ult-  .>!  other  mve-i  li^ator-  wlii.li  -I'ein  t.. 
be  -imilar  to  In-  own  w,i,  t\\]r  to  th,'  -ana'  .  an-.-. 
'   H.C.i.  I'm.  h'lp.  .\ji[),  vu!,  ui,  p.  ;2. 
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it  M  rin-  iiulr.il  \,r\  iinpii.li.iMt  th.it  ai  (  uinit.il  int.  .  tionr- 
>hoiil(l  iint  M.iii,  tinu's  occur  ,un..;i-  iIk  ,  xp, Tmirntal  .iiiimal-, 
kept  .1-  til,  \  ,iliii.-t  iir,-cs>atil\  ,iir  uui  |,ir  nin.ivrd  li,,in  (itlirr> 
-lilt. nil-  liMiii  l„.\i!i,  ml).  irul,,.j>.  >,,ni,.  ,,|  til.  i.-iilt>  tlifii, 
\v<'  hdld.  Ii,i\-c  btvn  diU'  to  spi.titan,  mi^  iiil.,ti.iiH. 

<->tlur  rlian.^'s  of  typ<'  ulii.  li  haw  ,,,•,  urf.  d  in  passable 
■■xpriiiiinit-,  iiia\-  rcas()nal)l\  \)r  attriiint.d  i.,  an  admixture  ..l 
!'"\nic  !m.  illi  with  th.-  Miaiu  .,|  ha.  illi  ,.|  human  t\  p.'  i)nmanl\- 
iv:-|.,  ,u>ihl,  |,,i  diMM-  in  I'lc  human  jiati  "lit  tr,.m  uiiicli  thr 
rxpmni.iu  -tartid.  .v-  w.'  l:a\.'  -.-.  n,  mixed  ii.hrtinns  with 
human  and  Im.nih.'  tuh.  iv|.'  ha,  illi  mid.. uhtcdly  occur  in  man, 
and  not  \ ,  i  \-  uiiliv,iu.  iitiw  .md  it  ^,  ,  ni-  not  uiihk.iv  tliat 
mixed  inh'eti,.ii^  with  a  ivlativelv  mmul,'  proportion  ot  iiovine 
i)acilli  -.,.  >ni;dl  a-  t,)  ,a>ii\-  ,-,  ajx'  iioti.e  in  primary  investif^a- 
tions  ot  \irul(  ii,e     mav  be  ,-,.mni..iier  than  n  usually  Mii)j)osed. 

riiat  such  admixture  would  >ati>lactorilv  account  for  all  the 
phenomena  .,t  a  successful  passa.i^e  exp.riment  has  h.vn  sh.wn 
hy  similar  exi'eriments  cairied  out  with  purpos,'ly  nnxed 
\iruses. 


CHAPTER    XVII 


THE    STABILITY    OF    TVPK    OF    TUBERCLK    BACILLI 
IX    THK    ANIMAL    BODY    (COUtlUUed) 

iiiF.  OiKsTioN  .)F  Modification  im-  Bovim;  Tchekcle 

I').\<  ILLI    IX    AI\X.    lUF    ClIIMl'AN/FF    AM)   OTHER    AxiMALS. 

Modificiitiou  Kxf^critucnts  aif/i  7'iihcnii'  llacilli  of  Bovine  Tvpr. 
Air  I'lilnrdc  rmcilU  „f  lUn-iitc  Type  derived  from  Man  Ideiitieal 

III  every  res  peel  leith  those  derived  from  the  Ox? 
I  omparis.nt  of  Strains  of  Bovine  Type  derived  from  the  Pii^  and 

the  Horse  uitli  those  derived  from  tite  Ox. 

Ihe  iiuestiou  under  con>id,  rati.. n  in  the  ])recedin'4  chapter 
was  whether  it  i>  i)..^Ml,le  to  convert  th,  human  tvpe  of  tubercle 
ImciUus  into  til,'  liovine  by  causiui;  it  t..  liw  in  the  ox  or  other 
animals;     in    the   present   cliap'cr   we   ]ia\e   to   consider   the 
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lKi---il>ilit\-  (■!   a  i  li.iii;;!    ill  till    (ipiio-itf  <liii<  tmn  t.ikmi;  plaif 
nanii  l\   lii.iii  tin-  liovnic  t"  tin    liimuin  \\\^'-     wlini  a  Ikk  illii^  nl 
III''    tiuiin  1    \\\"-  is   pa-st(l   tliriHi!_;|i    tlir   i  liiniiiaii/rc   or    uthn 
.mimaU,   i,r   taki-   u)i   it^   I'-^uliiiii    m    man. 

M<)di[niitii'i:   I:. \  hi  1 1  incuts   ui!h    IiiIiciiIl    JhuiIIi   of 

HoriUi-    I'y/H'. 

^lanv  )>a--ai^f  ixpi  rinitiit- with  hov  inr  tubtTcir  barilii  wnr 

iiiadi'  liii  I  111    Kii\al  ( 'lunini-^nai  l)\-  A   ^.  .ind  1-".  ( iril'titli  (i()o-) ' 

m  \aiiiMi^  -.pnic--  III  inmiki  \-  iiihIiuJiiil;  Minmiis  n'n'siis]  svvvvi.' 

klll(l>  111    hahiiiill   .lllil   till-  climipail/ri',       Snlllr  CNInillllrtlt  ^   Wflc 

iiiadr  aKii  iii  dc^^,  mif  nl  the  \ii\'  Irw  animal-,  l)i,>ii!(--  llic 
iiidiiki'X  .  will!  Ii  I-  kiiiiun  tn  -iiljrr  iiatuiall\-  Imm  tiihci  ruln^i- 
raiixd  1)\'  tuhiTi  Ir  bacilli  wl  liumaii  l\-pi'.  Ilu  ri-iilt>  nl  tlic-r 
cxiuiiiiuiit-  well',  mi  tin-  wlidli',  iircatui-.  In  the  \t'i\-  Lircat 
inajofitv  tluic  w.i-  iic  liian^c  ntlirf  in  the  niltural  nr  iiatlm- 
.UX'iuc  ihaiactrr;-  oi  tlir  \ariuu-  >trani-  nl  hanlli  alti  r  n-ulciirc 
mciii'  nr  Ic-'-  iifnlnii-iil  in  tlii'^c  animal-.  iSiit  tluir  wnc  -nmr 
<.'.\rijitinn>  wliii  h  will  b(.'  dtx  nbcd  in  detail  pic-intK-. 

i'lii-  ixpcrimriit-  w  ith  1  he  clnmi'an/.cc  air  nl  -])rcial  mti'iot, 
because  it  SL'(.'in>  that,  it  thr  bn\  inc  tiibciric  bai  iUii--  i>  rapabli- 
nt  biiii;;  translornicil  mln  tlic  human  barillii>  by  li\iiiL^  in  man, 
a  ('haiiL;f  in  tlic  -anir  tlircctiuii  i>  m.  vr  likely  to  n((  in  in  nne  ol 
the  iii,t;h(  r  a))!'-  than  in  an\  ntlur  >p.  i  u--  nl  animal. 

In  nnr  nt  tlu-r  txpcnmcnt-  a  bn\-inc  \  iriis  pa>-i'd  tlirouf^di 
ti\('  <'lnmp.in/i'c>  in  -iiia(.>--U)ii,  duriii-  a  pnind  nt  34J  dav's, 
witlimit  -linwin,^  the  sliglitest  tendcnrv"  tn  apjunximatc  tn  the 
human  \v\<i'  ;  and  in  aimtlu  r  expeiiiuent  a  >nuilar  \  iius  pas>ed 
ihrnui^h  tun  rliimpan/e.-  m  kj.s  day>  withmit  iinderi;ninL;  anv 
I  hau.i^e-. 

In  tin  (  \permient>  with  balxMn,-  and  smaller  mnnkey>  the 
periud  ol  resideiuc  of  eaeh  strain  in  the  bndies  nf  these 
animal-  \aiied  tinm  ni.v  t,,  '^^  day>.  In  all  these  e.xjieri- 
meiits    the  bacilli   when   ultimatel\-  icecAeied  were    tested    tor 

'  .\.  S.  (".riffitli  and  1'.  <..rillitli.  N.C.I.  Int.  h\fy.  .\|i|.,  \,>|  lu,  |>.  ,'<;  {ior 
suniniary  ,iint  i  onclusioiis  mt  p.  112).  eontiiuKil  hv  )■.  Cniinli  in  the  /■(/;  Rip 
App.  vul.  IV,  p.    i,~^3- 

*  Ihid.  Int.  Rep.  .\pp.  \ nl.  Ill,  p.  .|.|,  /■;;;.  I<,f.  \.il  iv.  pp.  ^,,0  .ind 
424  (■/  seij. 
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\ir;ilrii(c  nn  tlir  1 ,1  hhit  .iik  1  t  lini  <  ult  in  ,i|  cli.n  ,,,  t,.,  ,  ,  .nvlnllv 
I' -dctciliiiiKd.  .\l;,iiii  Ih.  i.m;1i~  \\r\r  nr,:^;il  i\c,  with  tli,-  ,-x- 
•''I>""ll  'l''l'  111  (illc  lll-t,ili.,-  thriv  \v,i^  -nine  illUva-c  III  tlir 
InXlll  l.inrr   (,|    i^idw  (li, 

'  lii-<(  M'cptic I  iiri,  (i  111  ,111  f.xiu  iiiiitnt  with  h.ilxx.n-     i  1„. 

MlMin  (it    i>,l.  llh    ll.ld   l),l"(d    Ihlnlluh  twnol    th(-,'  ,1111m, ll-   111    I(,,S 

<li\-^;  nri-iii,ill\-  It  w;i^  .111,  ,il  th(  nn.~t  iIv^^imhc  oI  thf  Ixixnir 
'vi'i'.  iiiit  , liter  the  p.i-sii;.-  It  ,-iiw  inniv  hi\iiri.iiitl\-  ■' hkr  a 
l'o\-mc  ciiltiiir  which  li.id  hcni  m.Khhrd  h\-  repeated  -iih(  iilti- 
\-atioii  on  ^l\-,rnii  nu(h,r  ;  tlir  xiiiileiKr  lor  rabhit>  hnuvxer 
li'in, lined  im.dteled'. 

Mniv  liniXilt.lllt   ex.,  ptinii-,  t,,  the  lule  M,lled  ,lh..\,    <»,  lined 
111    tlu'    .xpeMlllellt-    in,lde    mi     the    dni,.^.        Hi,-.,.    xv,.ie     ll\,'     ill 

"""i'"'i  111  ''.\"  till  IV  wa-^  n,.  (h.iii-e  in  tli,'  chanirter-  dI  tli,' 
bacilli  alt-i-  iM^-.iu,  :  111  ,111,'  th,T,'  w.i^,  .m  inciea-e  111  hixiiri- 
■  iiKo  ol  :^r(iwtli  without  eh.ni^e  .il  \inili'n-v  l,,r  the  r,d)bit:  and 
in  tui)  th,re  w,i-  ,1  de,  uled  ih.mije  both  111  (h.iraeter  of  ,i,'n)wtli 
aiKl  in  \iriil,ii,r.  |  he  (let,nl>  ,)t  the>e  two  latte,  experiments 
weri'  as  lollow^  ■ 

l)oi4  No.  i,S-'  U.1S  id  u  Ml  ,in  cmulsi'in  made  from  the  organs  of  tu<.  Humej- 
piKs  infectci  with  tiibiTLlL-  bacilh  ,if  bovine  type.  It  was  killed  1^5  days 
later,  when  it  was  f,)un,l  V>  Haw  tiilKi,  iiL.sis  of  two  mesenteric  glands,  and 
.,  few  doubtful  tubercl.'s  in  il„.  iuiiL;..  .\  ,  uh.ire  .lerived  from  one  of  the  glands 
tirew  •■  ni,.i,'  liixiinantl.\-  th,in  .my  boMne  Mrus  "  .mil  "  w.is  n,,t  virulent  lor 
r.ibbits  " 

l),i«  .So.  =;,,!  u,,.  |,,l  1,  Hi,  1  |„t;.  ,,t  b.iulh  fr.iiii  ,1  .iilture  ,)f  l),,vme  tubei,le 
iMcilli.  Killed  ill  day.-,  I.iter,  it  sliowe,!  no  dise.ise  of  the  ahment.iry  tract 
or  glands  cinnectcd  with  it.  but  there  was  cmsolidation  and  a  small  cavitv 
m  the  cephalic  lobe  of  one  liim.;. 

.\  ■.tr.iiii  .lerivcl  from  .,  ymn,-,,.ni,_;  mject,',l  with  this  lunfj  gicu  "like 
-hghtlv  virulent  bacilli  of  human  ,uigui  "  and.  injected  subcutaneously  into 
1  calf  in  .1  do.se  of  50  iiig.,  produced  minimal  lesi,.n?.  A  se,ond  calf,  in,)culated 
vibcutaneou.sly  with  an  emulsi,,n  ,,1  the  prescapul.ir  glaiuls  of  the  lirst  calf 
developed  only  a  local  lesion. 

Here  then,  in  each  of  these  instances  the  change— if  indeed  there  had  been 

change  and  not  a  substitution— was  complete,     'ihe  new  virus  had  all  the 

■  h.ir.icters  of  the  human  type,  ..nd.  in  the  .secnd  of  these  e.\[)i-riments  the 

human  characters  were  stable,  that  is  t,,  sav  thev  were  not  change.l  bv  i^assa-'e 

through  the  talf.  '  '^ 

'   JtC  I.  />,/    /,■,/..  App.  \nl    „,,  p.  „o.     i;,,l„„,n  pass.igc  \  ini>  H  i. 

'  Ibiit .  p.  <)i, 

'  //•;./.  \,il.  ui.  p.  lo), 

'  Ibid.  pp.  100  and  142. 
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rill'  ir-uli-  111  ilii-M'  t\\i>  I  \|H  iiiiniits,  'IS  A.  S.  ami  i.  i  iiiltn  ii 
tlu-iiiM'K'o  niii.i.k,  iii.i\'  l»i'  rxplaiiu'il  nii  nin'  m   ntluT  ol  t\.i> 
hypotheses:  riilni  iIh' -ti.uii  ot  bacilli  u-'il  hriaiiir  ininlitnii 
or  the  lesion^  linm  wlmli   the  fuf^oiiii    iiiltiin--  uilliiiiit   \  ii  n 
Icmr   iiT  r,il\c--  Will'  lihi.iiii'il   Will    net   i,ni-i'l   1>\'  tin'  l)arilli 

'Utrnilui  111   llltc  tllr  .IllllUal- 

In  null  i  tn  ill  tiiiniiir  wliii  li  111  llii^i  I  \|>l.nial  lull--  w.i-^  lli< 
rmri'i  I  mi''  iirw  rxjn  ruin  iit  -  win    i  ai  i  ii  .  1  i  iiit ,  t  lir  i  n  i^rial  \'ii  ii~ 

ji|"i\  II  '!l-l\    11-1  1 1    tin    I  )i  'U    I>   liiillL;  |).l--^ril  I  111  nll^ih  I  W  1  1  lUW   MTlf> 

1)1  (liiu~.  anil  ill  ii  |iu  \  iiiii-l\'  ii-i  il  liii  1)111;  511  lliiniii;li  iiiir  -,orif~. 

1  111'  piTli.il  111  li  -idrll.  1    111  ihr  ijiiu  111  llli-r  lattrl  cXprl  llllrll  I  - 

aiiioiiiiliii  til  2o(),  2.57  anil  ''""3  ila\-  n -pntu  ilv.  wlnlc  111  tlir 
farlicr  cxprrinii'iit^  in  whuli  a  1  lian,m'  nl  t\'i)i-  oriurri'd  it  w.i> 
only  I,;5  ami  III  ila\-.  "  1  llr  ic-^ult^  ol  tllr^r  111 Wi'l  cxpcii- 
inciit-  wcie  iU'L^alixa- "  ;  no  rliaii^^r  nl  tN)"-  m  1  iincil,  "  tln' 
rulturi>  iMilatril  Ironi  tin-  la~t  animal  in  i.aih  ^mo  showing; 
nut   tllr   lr,i-t  rliaiii;!'  Ill  niltinal   charai  tci--  nr  \-inilt'inc." 

ihr  <i  lit  I  mi-  ))rii\  i-iiiiiall\  iiiiuiuilriltliat  '  tlR'l)n\  inctuln'n  li- 
bacillus  i>\"i  r\Trtr!!ti\ciit  it-  -pcrial  iiiltmal  cliarai'tci>aiul  Iiif;li 
\'iruli-ncc'."  iSiit  tli(\'  wcic  imt  cntircU-  -ati-lud  until  aiiotbci 
and  nimi'  rmiilu-ixr  xiir-  nl  rxjKrinunt-  had  hccn  cinud  out. 

l''nr  till'  npiiit  dialin,:;  with  these  latter  cxiicrimrnt-  !■'. 
(iiittith  was  alone  ir-pnii-iblr,  hi-  bipt  r  meainvhile  lia\in,i; 
been  tran-teiR'd  tn  nivthwnud  tann,  whrie  niilv  viruses  ol 
Iniinan  origin  were  iiu'e-tit-'atid.  l"'i\r  new  passaj^e  t'xperi- 
ineiii>  thriinL:li  do^-  wiir  made  witii  xnii-i--  ut  bii\'ine  t\"i)i'. 
Ihi'  niimbi'i"  nl  .inmial-  umiI  111  each  -erie-  \aiied  liniii  three 
to  tell,  and  the  total  iirnmi  o!  M--idi'n(i'  in  the  canine  bndv  m 
each  -nil-  la-ti'd  Iroin  _',_'o  to  ijjj  da\--.  In  -i)ite  of  tlii- 
lon^  pei'iod  ol  residence,  amoimtiiiL;  in  onr  i  a-r  t  :  marh' 
three  and  a  half  years,  these  exjieriment-  yielded  no  furtln  1 
e\idince  of  minlitieatinii.  the  Imal  1  ultine  in  each  ea-e  beiiiL; 
I'.xactly  liki  the  mii^mal,  both  m  ch.iraiter  ol  growth  and  in 
vinilem  r-. 

It  ma\\  theretoie.  fairh'  lir  ennehidi  d  that  bn\  nir  t  ubtaclr 
liai  illi  do  11'  •  brionir  ronxiitid  into  human  tubiTile  barilh  111 

'  loc.  cil.  Int.  Rep.  vol.  111.  p.  'j2. 
*  loc,  (it    Fin.  Hep    \nl    IV,  p     i,Si> 
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""'  '""'v  "'  111''  'I"?.'-      Indr,,!  II    ummKI  1„.  ,,   ,,  1^    i.iM.uk.ihlf 

■  ind  ^Mipri^in^  tlim.i^  it  lli,v,li,|  -,,'.  |>,  ,|i,,,„  ii,,.  .  i,,,  i  mt,  ,,  -i 
"'   ''"  "■  'Aprriinrnt^  lir.  111   th,.  1,1,  t   tli.ii   tiic\   sliow  that   tin 

■"'""■    "^""l    "'     '   Vlli.   II.  r     tnl     .,    ,   hail:;.      n|     1\  p,'    .,|1    /)(/,V,s„^v    ,  ,,„    ],,- 

"''t''"i"l  "l'"i  'li'  l'"Mn.  ImmIIu-  n  pa^M'd  iliron.i^li  tlir  ,!,,«, 
whnv  111,  .MMwr^iMii  (iiit.>  tii,  Iniiiiaii  tv|)r,  a,,iiI(I  mchi  xcrv 
nii|)iM|..il,l,  ,  ,1-  ncMirs  ill  ill,  niiuh  n„,iv  i)inl)al)lc  ras,-  ulinv 
'li'    liiiiiiaii    1)11  illiN   IS  i)a--((l   llmai-li    th,     ,,x. 

■  I'v  /  ulu'i  U-  I'uiiilli  oj  liorinc  lyf>c  uliicli  an-  derived  fmni  .\l,i,i 

Identical  ill  every  res/>cc/  ait/i  those  derived  from  the  ()\  .- 

"  ''"■  '  li.iiai  1,1-  nt  tuh.i,  i,-  ImmHi  whi.  h  di-tiiii^iii-h  Ihr 
'^■1"'~  '"'"'  "I"'  .ninth;  r  ,iic  iiii-KiMc.  ami  il  i  lraiiM,,rmati,,n 
"'  ">■!).■  tfiid-  to  ..(.iir  wli.n  h,i.  ilh  ..|  onr  ixp,-  .u,-  tian^lcrrcd 
In  a  IK  w  -^luri,-^,,!  ii,„i  ■.^uh  a-  i--  c  (iiiiinnnl\-  ml,  ,  t,d  l)v  another 

'^1"     "'    ''.I'  llln-.    th.  11    ..Ilr    Illl-ht    lra~oil,d)l\-   r\|„  ,  I    that    XUIlr 

•'•  l'''^"  "I  '1"'  -tram-  m|  h,,M„,.  tvpr  uj.i,  h  aiv  rrrown  il 
''■'""  '•'-'■-  "I  Imiiian  tiibmuloM-  would  diow  a  d('i>aitiiiv 
'"">'  ""■  -t.nidard  characters  ol  that  tx'ix',  and  \\(aild  I),- 
-onicuhat  iiioiv  Inxiiiianl  iii  ^;,.\\lli  ,,n  .irtitnial  in.  dia,  and 
di-liilv  I."  xirul.'nt  t.,r  ,all  and  iai,l)!i  ujicn  in|,-,t,.d  H,,,,, 
-tiaiii-  ot  ho\-inc  t\-pf  i|,  ii\,(l  lr,,in  the  ..\  it-dt.  We  lia\r 
-ten  hith.rt.i  ih.it  th.'  l)alan.e  ,,t  .  xp.rmKnt.il  e\id,nc c  is 
di>tin<tl\-  a-ain-t   ,i  i^'iiip/ete  chan.u.'  ol   t\'pr  .,<(  iniin-   witli  a 

liaiiKe  "I  ho-t,  Midi  a>  is  dctMK'd  al)(,\c'.  withm  the  juTiod  ol 
die  leuvear- will,  h  ran  h,-  ..iwivd  hv  lal)or,it..rv  exp,  i  nneiit>: 
■'"'  't  '-^  "'11'  eivalili'  that  iii.MJitieation  ,,|  t\-p,  may  take  placo 
dowlv-  -o  -loul\-  indeed  that  it  i-  ditlieult  to  produce  even  in 
!!ie  in..,-t  prol,>ii,-ed  passage  expennieiit-^  ot  tlie  laboratory. 
>oine  huniaii  cases  ot  tiit.,'r,nl..sis  are  liowever  ot  niiuh  Ion-,'.,- 
'urati.>n  than  any  ot  the  lal)oratory  exp.'rinients  whi.  h  uv  Ii.nc 
'"  '11  <-onM.lerin,L;,  ,ind  '.ve  niii^jit   reasonablv  expe(  t   to  find  in 

I'  li  ol  these  as  were  (au>ed  nrii;inall\-  hv  lio\inr  i)a(  illi  s,,iiU' 
-trams  which,  while  exhibiting   in  the  mam  the  charader-,  ,  i 


lie  bfcciii.'  t\|ii 


i.iw    sonu'  departure  Irom  the  >tantlarcl  ot 


that   tvp.'  and   s,,,,,,.   ^U-ree  of  approximation    to  tlic  human 


I  Ik-  (i(iH  IS  susceptil)Ii'  to  spontaneous  intcttu)n  « 


all  liuiiian  tubercle  t^.ii'iUi  i  irr 
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t\|„   ,  III.'    i|Ur-!|M|l    I  III   II    .11  1-1   -  Dm    -lie  ll    I  1  ,1 1 1 -1 1  1"  ■!  1.1 1    -IMIII- 

III    111. I  II    "1  I  III     ' 

I.I  I    U-    ,1--UI11.     lll.ll     llJll-tMluiallnli    n|    t\|,(      III, 111    IxiMlli     III 
illUn.lll  l.lki-  jil.li  I    111  111. Ill    .     It  isCOnCfiv  .llllr  th.lt   till    rll.ll.n  lil- 

uliiiii  MT\c  til  ili-iiiiuiii-li  ill'  l)i'\iU''  IV)"  .  ii.iiiifl\-  (ii)  (ly- 
uiiiin  -iDwtli  .111(1  [!>}  liit<li  Miiilnut  Im  nx  iml  i.ihhit.  mit;lu 
ili-,i|)|ii'.ii  /'ii'/  f>assit,  or  again  it  is  j>()--il)|i  ili  ii  mn'  nt  tlu'sc 
,  li.ii  i.  til  -  iniLihl  luoVL'  less  staM'  ili.m  tin  ntlni.  .mil  In- 
ill,  iii-i  In  1  li.iiiLi  W'l  lia\c  alii'.iiK-  I  iiii-nli  1.  il  I  lir  I  .i-r-  III 
;it\j.i'.il  -ti.iin-  III  liuiu.tn  origin  wlii'li  nr  ,ii  mur  cimnnir, 
hkr   tiir   liiiiii.iu  t\-j)c,  hilt  >liow  .1   xiiiil'  iiir  Im   ii\  .mil  i.ilibil 

Whlill   I-  nlllv  -nllll-wliat    lt>-   t  1 1,1 11    lli.lt   .il    till     bii\  11)1     t\  |u-  (-111  li 

a-    I  .(  .  .iiiil  W  M'l.    i'|i.   .;,;"  'iii'l  .;|i   .  .m'l  \\'    Ii.im-  -itii  n  .i-mi 

liir  brllrX  mil;    tll.lt    I  111  -r  .in    nil  \t  III  r-  111   I  1  li '  I  W  i  i  I  \  [ 'i-.       \\  i'  ll.lX  i 

iiiiw  til  rnii-iilii  I  111. nil  -II. nil-  wlii'li  111I--C—  till'  i!\'-L;()nif 
ili.ir.n  t.  r-  nl  lln  bnNlUr  t  \  pr  In  ;i  I  Ihi  with  ln\\  \  nnlilirr  Inr 
tlio-L'  aiinii.il-  ulii'li  .ui    ir-i-i,m;    in  llir  liuin.m  i\\<r^ 

A.  Sliifins  <ij  Inl'culi  hmilli  Jicdi  num.  nj  boriiic  tyfc. 
the  virulence  of  which,  hnucver.  is  more  or  less  decidedly  helou 
the  standard  of  thai  /\'/>c.  ft  ha-  .ihcadv  hccn  ntintiniu'tl  llial 
strain-  nl  Inbinlr  bacilli  ob\  ion-l\'  in  tlir  niaiii  nl  buNiiif 
t\]>r  lint  iM)>sessing  a  low  clt\mL'i_'  nl  \iniKnii'  Ini  .miinal- 
lia\'f  brcii  ih-rn\Trccl.  iml  niiU'  anmiiL:  -nrh  >lr.iin-  .1-  lia\r 
hfi-n  liiiiwii  111  .iililii  i.il  I  nltiwitmn  !"i  Imi:.;  |»iinil-.  but  .minn^ 
nthiT-  .il-ii  whirh  h,i\f  UTfiilK'  bcm  i-nl.ili  il  Imin  t  la-  bixlu- 
i.|  iiu-ii  .111.1  .iiuin.il-.  1  hi -1  lalti  r  inii-t  imw  In  ili-ru— t-d 
innf  iiilK'. 

Ill   Hl'ili   Kliillr'    |iubll-ln  d  .111    in\  r-tl.L;,itUin  ui    .-lArll    -tiaill- 

of  tubiMcle  bacilli  ubtamnl  Imni  live  caso  ct  J  iiberculosis 
lernicosa  cutis  in  butclui^.  ilu-  material,  t.ikcn  Inmi  wart- 
dii  the  h.md-.  U.I-  niDCulatcd  iiiln  ,L;iinic.i-iii,i;-.  and  Imni  thc-c 
aniinal-  inltnir-  were  nbtaiiud  and  te-ted  nil  laKi--.  1  he 
ciillnre-  .ill  yrew  kibly  and  with  extramdiiKiry  .-Inwiio-.  and 
were  \ery  dithcult  tu  otabli-h  mi  ^l\'ceiind)rnt]i.  .Micrn-cnpi- 
cally  exan lined,  the  bacilli  a[>i>eared  -Imrt  and  thick  hnnr  nt 
the  cnltine^  injected  subcutaiieously  in  ^n  niilligrainine  dn-e- 
can>ed  mneral  tuberculosis  in  ealve>  and  were  considered  by 
'   Kl'-iue.  Zt!>ich!.  t.  Hv2!t>ii\  \<A.  Lii.  !'.  4.1-.. 
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.iii-cti   i^tiiti.il   inht  i.  iilosis  indii'l,   I 


HI" 


Mil     .>l 


.1        III)    .K 


nil-     t\]l 


i  Ik   niliri  t\\..  piMdiKrd  in  thcM'  .1111111, lU  IcMoiis  uhu  h  ilnl  imt 
f\li  ml  li.\iiii(|   till'  ulaii'l-  ntaic^t   Im  ih,    M'.tt  nf 


iiH'i  uLitiiiii. 


.ind    WtTf    tllilit..|r    <  ,,iiM.li  l>  (I    tn    1 1.     ,|  1 1 ,  1 1 1  i,i  t .  d  |'ic    jalhiu 

''•     "'     ""■    MI'll'  II"      "I     til'  -      -II. 1111.     1.,  |..\\     th.      -Mild, 11(1    ..t 

■I     tlir 


UMlKUl 


III'      l>n\  111-      I\  |.,      -lu.Wrd     ll'i    I.  I, It [.,    Il,,      d 

di-cax'  111  ilh  iMiimts,  and  l!.,in  n:,,.  ,  ,,.,.  m  v^i,,,  |,  ,|,,  ^^_,,.(, 
li.ici  I'.xistfd  tor  fi^lit  years  a  (ultm.  u,i.  i,ii^,,|  uhi,  h  u.is  as 
virulent  as  aii\-  of  tlir  ntli,  r- 

Hie  e\p(  mill  III-  ,ii,  ii,,i  \,i\  -.,ii  i^l,,,  !mi  v  m,,-  i  ,ili  ,,iil\' 
having  '"'n  n-.d  l-ii  r.ii  h  .  iiiimv.  ,iiid  m.  mIiIhi-  m,,,  ii|.it,,|. 
Miireover,  tli.  a-c  ..f  tin  ,  iilttiiv-  .m  tu.ilK  m-.,  d  i,,]  i,,,.,  ul.itmM 
is  not  .yiven,  and  it  i-  innhahlr  that  th,  \  ,  !,■  im,i  v,.i\  \,,n\vj, 
"lies,  tor  it  is  stated  tli,,i  llirv  ,l;ivu- ,\tr,i.iidiii,ii  ilv  -|n\\l\-,  and 
were  um-iI  "as  Mxm  a-  a  -iiIIimi'iii  .|iMiiiit\-  ,,1  l..i.  dh  was 
I'lcsent." 

Ille    exist,  IK, ■    ,,|     , lit,  nil, It'll     -11,1111-    ,,|     Im.mm,      |,,|,  ||||    u,,, 

'""tiiiii'd     ,111,1     -i.atK     I  \triiil,',l     l.\     A,     :>     (.iillitli.      liii- 
obMT\,i    iiht.iiiii  ,1    111, 111    man    many    d\>,t;onii  ,    .iiid    tin  ..fore 
|)resiiiii,ii.|\    1,1. Mil,  ,    -11,1111^  ..|    iiiheni,'   liarilii.    tin     \iiiilriii,. 
"'  \^''i'li    I'll-  I, \  .mil  iMJil.it    I,  II  .1,1. It,   and  ,,tt,n  , .  ,n-id.  i  ,il,|\ 
>liort,  ot    thf   -l,iii<l,iid    I.I    Miiiliiiir  1,1    tilt    li,,\ni,    t\|M,      .Ml 
tlicse  stiain>  Clin,'  In.in  .,i-.-i.|   liipn,,   tli,it   i-  i.i-  m    Kliin,  ■- 
'■ases  also)  from  Mtii.ili,,iis  ,.n  ihr -in  la<  ,■  ,.l  llir  Ixulv  nmn   ,.r 
less  exposeii  tn  !i-lit.      Mi,.,,,  -tram-  h.iw  ,i!irad\-  h,-,  i,  mni- 
tioned  (]>,  J14),  an<l  we  -li.ill  l,,i\,.  to  r,,n>i(l,T  lli. m  .iy.,\n  .it 
^Teater  leii^'fli  in  Chapter  xwwli,  n  wi  ,nv  d.  a!nm  w  ith  tin   t\  p,  - 
ot  baeiiii  toniid  m  liipu-       In  ihr  |,re>int  1  oinic,  tmn,  tluntni, 
tlit-ir  deMiipii.in  iiiu-t  !„'  hriil,  .md  it   mii-t   -nllae  to  -,a\-  that 
tlieycannol  !),■  ir-.ii'ied  .i.  tr.iii.itiniia!      tli.it  n  to  >ay  .i-^ --Iram-, 
oris;inall\-  1),,\  m,.,  w  In,  h  v,  ere -r,i,in,ill\-  he,-(,mm-  roiuertcd  into 
Iniman  strain-  1)\- r<  >iden,e  in  the  linm.in  l)i,d\-     l,,i  the  loll,,\\- 
iny  reasons  ;    1.  fnlik,' tuhenle  bacilli  ,ii  liiim.in  type  ihev  had 
low  virnlenee,  in.i   |.,i   the  ox  and  ral)l)it  oniv,  but   lor  ,t;niiiea- 
pi«  and  nionkev  aK,,.      .\,,w  b,ii  ill!  ,,1  hiiman  tvpe  aw  hi-iily 
virulent    lor  tliese   animal-;    the-e   -train-  theietore   mii-t    be 
regarded 
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^trains  also  wcie  obt.iiin  il  linm  i  ,i-i  -  .•!  liij)ii>  i(|ually  atti  iiu 
.itrd  with  lliiNi'  but  |)c)>-c»iii,t;  tlii'  riif^oiiic  ( liaiac  trr>  nl  tin 
Imiinii  tyi><\  till'  i\  idrnrc  nt  tli(  ir  .ittiiiiiafioii  bciiif;  tliat  tlu-y 
iwssessi'd  U---  th.in  tin  i;"iiii,il  \  milnicL'  for  monkeys  and 
;,'nin»a-pi!;s,  .iiiimaN  \eiy  >u>aptd)k'  ol  inlrction  with  bacilli  ol 
thiit  \v\»-  it  would  strm  thcitforc  that  icsicKntf  in  thr 
liiiiii.in  -km  I-  I  .i|i,(blc  of  attcniialini,'  liibfrrk-  baiilli  ii'i  iii.itti  r 

!'■  wllh  II    l\|ir   tl|i\'  hrliilli: 

\\i  l)ri  .111(1  Sti  III  nliaj^rii  (ii)lJ)  oht.imcil  .1  -ti.nii  "l  hov  iiic 
i\)»     -ImwiiiL:   -.Mil).    I  Aidi'iii  (■  of   -lii^'ht   attfiiu.itKni    liom    the 

Ilh  t.l'  ,11  1 1,1 1    1)1  111  I     I  it    .1   I  llllil   who  W,l-   -I  I  III  I  111  :j    II  I  illl    t  lllirl  I  uli  i-l> 

w  hii  II  1 1,11 1  I  \i-l  11 1  ~i  iiiii  \  I  ,11  -  111  1 1 1,1 1  -ii  ii.it  11  111  ,1  nil  \\  Ilh  II  li.iil 
iimli  I  L^i  Illl    \  ,11 11  iii^  kiiiiU  I  il  1 1,  ,ii  nil  III  '  (^1  (•  J),  (iji)). 

k,i-twiii>il  .iiiil  l-  •  ii  illit  li- 11  ]iiii  11  i|  t  wo  >itraiiw  ol  t  iilicii  |r 
l).ii  illi  w  Illl  li  Wi  1 1  ili-t  nil  1 1\'  il\ -i;iiiiii  III  I  111  II  (  nil  in  .il  1  li.ii.ii  t<i>, 
Iml  wliii  II  iiii^M">ccl  oiiK'  liiw  \irnliiii'  Im  llii  i.ilinil  ( )iii  nl 
llnin  -I  1  111--  to  ha\'t'  luiii  1  ii  liilK  iinliiil  lui  I  hr  L;iiinr.i-|)i;; 
a\mk 

rin-i'  .intliiii-  li,i\r  i|niti  in  i-niK'  ili  -1  lilnil  tin  .iilililioii.il 
-ir.iiii-  111  till-  kiiiil  tiiiiii  linin.in  1  .1-1-  nl  Iimih'  .iml  |i,iiit 
ml),  n  nlii-i-  .\  ^,  iiiillitli  ,iUii  li.i-  nut  wiili  h  11  -li,iiii-  nl 
a  ^iinil.ti  kiiul,  \\  lii  tin  1  tin  -i-  -limilil  hr  irLi.inlrd  as  dysRonif 
\aiirlii-  nl  ill.  Iniiii.iii  i\jir  nl  .ii  t.  iiii.itiil  11  iiri-;i'iit;iti\'('--  of 
llii-  linviiii  l\jii'  1-  .1-  \it  1111.  .11,1111  ;  Iml  tin  l.n  t  tli.n  ijicii 
l:-i  nll.ll     |ii\\     \lllllilirf    is   a    St.llilr    fr.ltui'i'    .ilul    Ull.i  I  |i  i  ,1  lilc    on 

l)a>>a;;c  tlirou.yh  i.itiliit-  i-  .i-nii-t  tin  |)o--i;iilitv  of  rci^ardin;,; 
tlu'iu    a>    in    a    -t.tii     ,,|     i:,ui~itioii    lioin    tiic    boviin'    to    tin 

llillU.lll     tX'lir,      IHnrrnMT     tl'cil     IR'aiTSt     analt);;UfS    Sfiln     In    1)1- 

certain  >trains  dcri\ii|  Imni  ihr  Imr-.  .nul  pi;,'  (sec  ]'\>  \i<; 
40}  and  470). 

!!.  Stniiiis  tif  liihrnlc  bacilli  from  man,  of  Ixr.'iiic  tv/'c,  and 
possi'ssi)!^  appro.ximatcly  the  virulence  of  that  Ivpc.  I  l.i\  iiil^  imw 
dealt  with  those  ■^traiii>  of  barilli  of  liunian  origin  which  heioiiL; 
apparcntlv  to  the  lioxinr  tvjn-  ami  an-  dys^onic,  hut  >how  a 
lU'iii'  or  li'^-  ilrrnlril  (|i  jiirt n.ri ■   frnni  the  normal  -tand.ird  ni 

'   Tuh.  Atbcil.  a.  d.  Kaiser!.  ^esiindlieitsaiiiU  .  liiit  u.  jj.  i. 

'  Rep.  to  the  Loc.  Govt.  Boar  1    i.n  |     X  S.  No.  iS8,  pp.  74,  70.     See  pnslea, 

p.  I.,... 
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\  llulrlH  !■  (.1    ill. 1 1    |\|„'     Irt    I1--  tlllM   li.  Ihi    ,  A.milli.llli.ii   ,,|    t|i()-;c 

liiiiiKin  -^tr.iiii-^  t,\  liM-iiH  t\|M  ih,  v.. 1-1  iii.i|,,niv  win.  li  ,iir 
LjoiRTiilly  <(tn-iilru  ,1  ii>  1„  (.|(liii,i:\  (  \.iiu|,l,  -  ..i  {\\,-  tvpc,  .iiul 
let  US  S<'c  uli.;Iirr  ulnn  t\.iiiiii|,  ,  |  ,|,,„1\-  iIhv  .•.\liit)it  \>w- 
'-' 1\  thoM'  (iiltunil  rliaracters  .iii'l  ihii  .l.^rce  of  \inilriice 
:••!  <>\  .111(1  r.ibbit  which  art'  to  h.  ImiuhI  m  -tr.iin-  of  limine 
tvpt'  dt-rivcd  from  the  o\  it~i  It 

As  to  the   lll-l    |H.|l|t    II    III.U    I"       III.  (I   .11    ,,111  ,■   111, It    III,  ihtl,  1 

'  11' r  in  ( iillinal  i  haractt  r>  \va<  d,  u  .  h  ,|  I.,  iw,  ,  n  iIu'm-  >train'> 
iiid  tlioM'  o|  l)o\  inr  oiiMin  by  anv  oi  ih,  \  n  |,,ii-  .,li-,  iv.ts  who 
workfd  for  tli,    K',,\,il  (  onimission      I  a-iuood'   win,  made  a 

■  onipari'-on  ol  thr  .nlini.il  ,  li.nactors  of  a  iargt-  niiinl).  i  oj 
-iiains  of  all  knid<  d.ii\,  ■!  ti,,in  man  and  tin-  ox  arran;.;id  tlinn. 
I'cordinf;  to  tli,  n  hiMin.in,  r  o|  liiou  ih.  nit,,  li\i-  :.;iadf-.  Iiit<, 
'li"'  ''"■-<  t'iri t  til,-,.  -i,i,|,  -,  I, 11  ,,11  th,,-   ol  Ooviiii-  oiii^iii  .nnl 

■  ill  tIio>i'  of  human  orif^in  win,  h  w.rc  Ninilciif  lor  ,,il\,~  .mil 
iilibit^;  that  is  to  sav  all  tli,  -ti.nn^  of  bo\  im  i\i„.  iiir-i„  ,  - 
ti\i'  of  oru.;in.  In  en  li  ,,!  tli.-r  tlircr  j^radrs  -tr.iiu-  il,ri\r,| 
Irom  Ml. Ill  in,i\-  I.,.  |,,uiiil  .i1,,iil;-i,|,  those  deriwd  tioin  t|i,.  o.\ 
i'-»'l)  In  oil;,  1  \\,,|,|.  .,11,1111-  wlih  li  possessed  bo\iiic  \  i.iilnii  !■ 
wrw  ,,|ii.ill\-  il\-:j,,iii,  wliitlnr  ill, A  i  ame  f-oin  their  trm-  lio-t, 
the  o.\,  1,1   llitir  in-w  .mil  iii,,i,  ,  ii-i,,iii,  ,1  li,,^i.  ni.m-. 

I'or  111,  |,i  II  )„,-.,■  lit  (III-,-  ,  i,in|),iri^ii:i  nt  ili,.  \  iriil,ii,  ,■  i,,r  tli,' 
o\  of  str.mi-  ,.l  tiihcn-Ie  li.i,  illi  ,.|  hovinc  typr  cKiiMd  Iroiii 
ni.-in  Willi  ili,.Mi,|  ill,- -.1111,  t\]i'  hoiii  the  ox  itself,  we  possess 
.iinon.c  till  11 ,  <M(U  ot  III,-  l\,i\-,il  (  ,,111111 1 --i,,n  a  l,n-c  nr.inhci  ot 
i'--ulfN  (,t  iniiiiiii-  ,.il\,~  uitii  ,  .iivliilK  iii,;i-iii,(l  ,l,>-c>  ,,1 
'iihcrrie  I),ii-illi  Till-,-  Im\,-  .iIii-,ii1\-  1i,,-ii  ulili/(d  in  tn-atinf,' 
ol  the  iiitlii,  iK  ,-  ,,|  iiiiln  iiln.il  -I1-,  ,-i,til)ilit\-  .111(1  ol  dosaf,'e  on 
the  re-uli-  ,,|  ,  \p,  iiiiii  nt.il  mlr,tii,ii  m  *  li.iptrr  .\ni  and  the 
wav    in    will,  I,    ih,-    IoHowih.l;     di.ie',;-;,    i-    ciniinlcd    i-    there 

'   h'.C.T.  I  III.  licp.  App.  veil.  IV,  p.  23^. 

•  It  iiuglit  jwrhaps  in  fairness  to  be  p,iintt-d  ','it  tli.it  mt,,  ICastwooti's 
'St  (lysgdnic  grailc  \,,  i  1,11  i,-ti  liuiiuin  .ind  17  l)ovine  .strains;  in  grade 
'  i  lliere  were  four  liiiu,,iii  .,11, 1  i-ight  l)<)vine  strains  ;  while  in  his  least 
'lysgonic  sr.ide  No.  (  there  were  eight  human  and  four  bovine  strains.  This 
increased  proportion  of  viruses  of  hiiinaii  origin  in  the  third  graile  is  pointed 
"lit  for  what  it  is  worth.  It  may  perhai)s  show  a  slight  tendency  to  increasing 
'■ii!;ony  when  lx>vin<-  bacilli  t.^ke  to  living  in  i:iau. 
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ili~Mil)iil.  l')Ut  It  iii,i\'  |iiili.i|i^  he  |)(  rnii~-il)li'  til  iiilirt-ct 
.it  tt  nt  lull  li,  I,    III  tin    Inlldwinu   [Miiiii-  : 

E\cry  tare  was  takrii  at  tlic  tii.iu'  the  cxpLrimcnla  were  made  in  render 
them  as  strxtly  comparalilc  with  one  anotlier  as  possible.  The  cultures 
injected  were  all  of  the  same  age,  and  grown  on  the  same  medium  (plain  ox 
^<?ruln)  The  calves  were  all  of  one  breed  (Jersey),  and  as  nearly  as  possible 
lit  the  same  age  and  weight. 

The  disease  was  for  tlic  most  p.irt  allowed  to  run  its  natural  course,  or  tlie 
animals  were  killed  only  when  morilnind.  l"or  this  reason,  as  we  have  argued 
before,  the  duration  of  the  disease  in  these  animals  is  a  fair  measure  of  its 
severity,  and,  if  we  take  a  sulhcient  number  of  animals  to  neutralize  dittercnces 
of  iiidi\  idual  susceptibilitv,  a  me.isun  also  of  the  virulence  of  the  strains  ot 
bacilli  which  caused  the  fatal  issues. 

In  a  minority  of  cases  the  disease  was  less  severe,  .iiid  had  not  eninmcnced 
to  thic.iten  hfe  within  a  period  of  tliree  nmnth^  froin  the  injeetion.  .it  the  end 
ol  wliieh  time  the  anim.il  was  killed. 

In  rnin]iilin,L;  the  lnlliiw  iiii;  (li,i,L;i-ani  i\<.  ;()-i)  c.NjHiinicnt^ 
witli  (tit, nil  \  iruM>.  ,i^  \\;im  -tatcd  betoro,  !i,i\c  bfi-n  nmittfd. 
These  iiu'liulf  the  atvpnal  vini'^rs,  already  r(in>i(:t'rL'd  fully. 
•^a'riP'^  those  wliirh  undcrwi  nt  inodilicatidii  and  conrernin^ 
which  (A  idrnci-  h,i>  hetn  !^\wn  that  thcv  wen-  i>'"(,bab!v  mi.\tnr('> 
ot  tiic  two  tvpcs,  and  all  thoM'  (hri\t'tl  Inmi  luini:-  Ix'causi'  many 
ol  them  showed  a  mf)re  or  less  definite  attenuation  of  virulence. 

Tlui-e  remain  exjirriments  on  i^<>  i  ,il\e>  >iilii  utaneously 
injected  with  -tr.nn-  nl  uihin  le  h.n  illi  nl  ile.iiiy  recoL;rii/etl 
box'ine  t\i)e.  M3  i>l  the-e  anim.il^  n  1  ei\'ed  dii>e<  ol  30  milli- 
L^ramme-.  and  31  'i  rii\ed  dijse>  nl  10  milligramme--  of  bacilli. 

Of  the  4S  -tram-  nt  tiibi nie  b,e  illi  te-ii'd  in  thi-  wav  H) 
i.mie  trom  man  and  iN  trnin  the  o.\,  1  hr  rem, tinder  came 
hmii  the  pit;  and  from  the  Imr-e,  aiul  will  be  mn-ideird  in  a 
-ubseinuiit  section. 
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Coiiipdristiii  (if  tlu  \'inilcini  t<'>'  (  <il  C'^  "I  >liiiii;s  nj  i  iihcnlc 
InuilU  (<f  lUi.inc  I'yfii  ilciirtJ  Jroiii  Mmi  .rilli  <>l/h-is  of 
tlu  same  lypi'  dot. 'cd  from  the  O.v. 

Let  us  tir-t  lon-idii'  thi'  30  millii^rainine  injections,  and 
com)'. lie  the  -e\-erit\'  nf  the  K -ull  ciu-ed  by  \iru>e-  of  '  >\ine 
tyjie  .111(1  human  oiiL;in  with  thn-(  ol  tlie  •-,ime  t\'pe  but  ol 
bovine  orii.;in.  \'erv  little  dilterence  is  apparent.  The  sub- 
cutaneous injection  nl  tubercle  bat  illi  of  thi-  t\'pe  obtained 
from  young  culture-  m  this  doM'  i-^  alino-t  mxariably  fatal  to 
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vhiiul;  Ji'i-iA-  i.iKi--  within  iliirr  iiKintli-,  wlu'tlur  llir  l)cuilli 
air  (K  ri\i-(l  Ik  .m  man  or  tlir  i  ix. 


I. Mill     W. 


\iui/ysi\   nf  I2.S  siibciili!iu-"iir  injections. 
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No    of 

Kanac  nf 

N..  ..f 

Drijjin 

N.i,  ..f 

No.  of 

calv.'s 

duration  of 

A^era^e 

,.alvL-s 

I'trcenlage 

i>f 

>ti;uiit 

calves 

which 

ili-iease 

tluration 

which 

which 

1  l.)^e 

•■traiitv 

Icstc.l 

iiloculatL'i 

1   did 

uhtri  f.ilal 

"f,li,.a^i- 

~MI\'i\d 

>ilrvivcti 

50  mg- 

M.in 

I'l 

i: 

H 

H)-'>)  llil\s 

37  0 

! 

8-5 

i)\ 

1  ^ 

.!) 

.).i 

1.^-7*'  .: 
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1 

29 

10  mg. 

Mm 

I  t 

,i5 

2i 

.U-7-!     .. 

45  6 

Id 

28-6 

Ox 

.5 

ij 

-< 

n-.v^    .. 

41  3 

1 

33  3 

F()ity-M\<'n  ciilxes  wwv  inji'ottd  with  tlii<  dose  ol  bacilU  of 
human  nrii^in.  <  )t  thrsc  four  >ui\i\c(l  for  thnc  montlis. 
I  hirty-four  lalxc--  were  injcrtrci  witli  the  same  clo^i'  ot  liiirilli 
ol  ho\-in('  origin,  and  cjf  thcst'  onlv  one'  failed  to  develop  a 
rapidly  fatal  tuberculosis.  Tluse  live  calves  which  failed  to 
-ucciunh  to  acute  tiifierculo>i>  undoubtedlv  owctl  their  escape 
to  the  po>'-es--io!i  oj  abnormal  powers  of  roi^^tance,  for  othtT 
caK'es  injected  With  the-  same  >train>  of  biicilli  died  in  the  usual 
time.  Tlie\-  were  therefore  exceptional  individuals.  It  would 
not  be  -ui))ii>inL;  it  -ucli  were  found  to  be  unecpiallv  distributed 
betwiH.'ii  the  two  mdii))s  of  animals  injected  with  \iiiises  of 
hoxiiie  and  liuir.an  origin  respecti\-elv,  thereforo  one  must  l^e 
Ciiutiou:-  in  drawiim  conclusions  as  to  the  coni[)iirati\-e  \inilence 
ot  tile  two  i^rou})^  of  x'irust'-^  from  the  lar,i,'er  jnoportion  of 
-nrvival>  in  the  one  f<roup  (S-^  '\j  than  in  the  other  (2-<)  "o). 

l.ei  lis  see  whither  thi<  is  supported  b\-  other  e\'idencc. 
Anioiii,'  the  4;  caK'es  which  di.d  alter  rerfi\'inj,'  subcutaneous 
Mijcctions  ,'!  50  nil.;,  of  bacilli  of  bo\ine  type  derivcMl  from  man 
the  dunition  oi  tlie  disease  \aried  from  K)  to  63  days,  wlnle 
iunong  the  53  cal\  i  -  whieh  died  after  receiving  similar  injections 
of  bacilli  of  bo\ine  type  deriwd  from  the  o\  the  duration  of 
the  disease  \aried  from  iN  to  ji,  day-.  The  ayiM-a^'c  duration 
of  disease  w.i-  in  the  ca~e  of  the  luunan  i^roup  57  days,  and  in 

'  This  animal  was  iKtii,illy  killrd  Uvo  monlhs  alter  iniHiilatKni  ;  but  it 
was  the'  in  gnod  general  condition,  and  nn  post-mortem  examination  was 
found  'o  have  tul)erculous  lesions  of  a  sub-acute  type.  A.  S,  Griffith  who  made 
the  examination  had  no  doubt  that  it  uould  have  survived  for  at  least  three 
months  if  it  had  been  allowed  to  do  so.     {N.C.T.  hit  Rep.  App.  \ol.  I,  p.  zii.) 
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the  ca^i'  III  tlic  hiiNiiir  L^rmip  ii'miI',  ;(i(la\'-.  I  !ii^  ditliicnct' 
i>  fxct'i'diui^h'  -in, ill.  and  takm  li\'  it-rll  ni'L;lii;iblc. 

TiUMiinu  t(i  the- -mailer  nunibrinl  m  nulli^iamin;'  m)fitiiin> 
\\f  tind  llic  |)iii|iiii  iidii  ni  >ui\i\in^;  i  aU'r-  aitnalK'  !iii:lur  in 
the  gi'imii  ol  \iiii-i-  ol  !)n\iiii'  iiiil;iii  (iianirU'  4  nnt  nt  iz  = 
.r')',' "  .)  than  111  till'  1411111)1  nl  \irii-r-  <>\  iiiinian  'in-m  (namely 
10  out  nf  ;5  jN-fi",.i.  lint  lit  tliii-r  wlinli  dinl  tlir  aviTaijje 
duration  ol  diM'ax'  \\a-,  in  tin  Iniinan  -icuip  43-0  (la\>.  and  in 
the  bo\inc  :.;roiii)  ji-  ;  day-'. 

On  till'  ulmli-  linn  tin  1  vidcnrr  1-  \ir\-  -trinK:  tliat  -train- 
III  tubi-nic  b  u'llli  nl  hcxiiu'  t\]ii-  but  ul  Iiumi  111  nrii^iii  ('"frtaiii 
lupus  strain-^,  and  a  Irwdih.-i-  u  liiili  -ccm  to  lia\  ■•  hm  mixtmc- 
of  till'  two  t  ,'pfs  r\ri])t((l)  |)o«c—  \i-r\-  niaib.'  the  -ami- 
\iinlincc  toi  '.he  ealt  a-  tlial  bium!  I'l  -irain-  •■I  tiMxin-'  ori;4in. 

Some  ditferemc  doe-  indeed  seen!  In  cxi-t.  il  tlu  number 
f)t  ob;-er\'ati'in-  i-  -nllaii  lit  to  ju-tif^•  a  lonrbi-imi,  but  it  is  so 
small  tliat  it  rciiuin  -  dilirati'  anal\-i-  1  I  ,1  r.in  lully  prepared 
series  ol  rxjx  rinii m-  \^■  |miI   it   in  <-\\  ImiT. 

^iirli  dill'ii  nil'  .1-  lia-  (diiir  to  li-'it  I'icn  i-  ill  Lixniir  of 
tile  \ii\'.  that  bn\  n;r  uibiiili'  ba' illi  when  tlii'\'  h\c  in  hiinian 
li-MKS  -lo\\i\-  lu-c  .1  littli-  ol  tlnir  xirulmrr  lor  the  o.x.  Small 
a-  i-  l!ii-  lo—  within  t!i(  )Mriod  nl  tin-  intti  tmn-  wbirli  1  .uiic 
to  (  xaniiiiat  I' lii-,  it  uk-v  m  \i  1 1  heir--  point  to  an  aili)  it  atii  in  to 
the  luw   ho-;,  bill  It   1'  lid-  111    >iii4)ort   whatixcr  to  tin    .illeged 

'  Compare  iilsii  -itnilar  t'x(K.-riimnt-  in  Uic  miiiici  |iiK.  )>■  t  (7  '■ 
'  It  cannot  1)0  stated  precisely  uliat  tlie  duration  oi  infection  in  the.se 
cases  was;  hut  it  could  not  have  been  lon^  seeing  that,  with  two  c.\cepti<ins, 
they  were  all  children  ayed  from  thirteen  months  tri  eiyht  years.  The  two  were 
cases  of  phthisis,  affcd  2i  and  ^  years  respectively  (H  i-j  and  H  ijS).  The 
bacilli  obtained  from  the  latter  of  these  produced  the  averaf^e  effect  on  four 
calves  inoculated  with  it  ;  while  that  from  the  former  killed  three  calves  out 
of  four  in  the  usual  time,  but  failed  to  produce  a  fatal  effect  on  another  within 
three  months.  In  addition  to  this  one  the  strains  which  produced  lea.st  effect 
on  the  calves  were  as  follows:  H  lo,  tuberculous  peritonitis  in  a  child  of  one 
year  and  nine  months;  If  ihj,  tuberculous  meningitis  in  a  child  of  two;  and 
H  S<j,  general  tuberculosis  in  a  child  of  four.  Cases  are  on  record  in  which 
disease  caused  bv  the  bo\  ino  tubercle  bacillus  has  existed  for  several  years 
in  the  human  body  without  the  microbe  losing  the  s[X>cial  characters  which 
mark  the  bovine  type.  .\t  the  Gcundheitsanit  a  case  (already  referred  to) 
<  I  tuberculosis  in  a  metacarpal  bone  ha;  been  under  investigation  for  some 
ycais,  and  five  separate  strains  of  bai  illi  obt.iitied  from  this  case  on  dilferent 
occasions   have    been    studied.     Small   fluctuations   in   \  irulence  did  indeed 
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instances  i.t  ixpcriiiniiial  n.cililir.tti.ni,  lor.  a--  w  lia\-c  mcii, 
in  many  "t  tlicin  a  loinplrlc  (  liaui^r  n|  (\pc  (ni  tlii^  (  a-^e  fioin 
iMinian  to  Iminjui-i  1^  claiiiuil  [n  |ia\c  (-criimd  witlnn  a  li av 
na.iiiii-  >iii  li  1  liaii'^c  a^  \\r  i'lid  a  lac  ii-  liin'  nl  m  tlic  ^nics 
111  injc(  tip'ii-  wlihli  \v,  ,n,.  nnu  ,  .iiwul,  rm- ,  and  in  tlm-^c  ulncli 
haw  Iiccn  Miii-idiird  in  the-  iMuinnti-  tu  ji.  jiu,  nm-i  \h-  jni- 
in('asurahl\-  -Inwii  lli.m  lliat  wlin  li  i-  :!l!c-i(!  to  have  nci  uiicd 
in  nii)dilii  alum  rxixTinn  iit-,  and  it  ^'-'ni-^  pnilijlilc  that  it 
w'luld  tak.'  \  11  \-  inin\-  \.'ar-  Im  ilian-.'  at  tlii-  .an  to  ,ltcrt 
anx'thiiit;  hkc  a  <  nnijilr  ir  1  han-r  nl  lyiH''. 

'  ur  (it  wliicli  inort-  will  bv  saiil  in  anotluT  place  (p.  ii.-i/).  Hiil  the  )H)ml 
wliiLh  cfinccrns  us  now  is  that  the  culture  last  obtained,  at  a  time  uluii 
the  disease  had  been  in  existence  for  over  ten  years,  showed  all  the  cidtur.il 

'i.iractcrs  of  the  bovine  type  unaltered  and  its  virulence  undiminished. 

'  The  reader  will  naturally  ask  whether  among  the  strains  of  bacilli  ot 
luinian  type*  any  ditlercnce  of  virulence  has  been  observed  when  one  strain 
was  compared  with  another.  As  the  evidence  on  this  point  is  scanty,  and 
somewhat  inconclusive  it  is  relegated  to  a  footnote.  The  calf  inoculations, 
as  might  be  expected,  reveal  no  difierence,  the  resistance  of  the  species  to 
this  kind  of  infection  being  too  great.  For  the  opposite  reason  the  guinea-pig 
injections  are  of  no  greater  value.  There  remain  the  rabbits.  The  writer 
has  looked  through  the  post-mortem  abstracts  of  250  of  these  animals  inoculated 
liv  him  with  various  viruses  of  the  human  type.  The  great  majnrit\-  were 
injected  intrapcritoneally  ;  more  than  half  ieiei\  eil  injections  of  culture  the 
rest  of  ti.ssue  emulsions:  various  doses  were  used  Striking  differences  111  tlir 
se\erity  of  the  disease  which  resulted  occasionalK-  occurred  ;  and  these  could 
liv  no  means  always  he  explained  by  differences  of  dose,  or  mode  of  inoculation. 
i!ut  in  no  instances  were  all  the  rabbits  injected  with  a  single  \irus  affected 
with  unusual  severity.  On  the  contrary  severe  and  mild  results  occur  side 
by  side  in  a  series  of  animals  injected  with  the  same  material  The  conrlu- 
>inn  was  obvious;  the  <litferences  in  the  severity  of  the  r(  -iilt^  onild  iva  be 
attributed  to  differences  in  the  \-inilence  of  tlie  \iruses,  but.  so  far  as  they 
could  not  be  accounted  for  by  dillereiurs  of  ,\n<r  and  mode  of  inoculation, 
tliey  could  only  be  explained  on  the  assumptioti  tli.it  tlir  induidiial  rabbits 
dilfered  much  in  susceptibility  to  tuberculous  infection 

.\.  S.  Griflith,  on  the  ottier  hand,  who  also  noteil  the  occasional  occurrence 

1  severe  results  after  injections  of  bacilli  of  human  tvpc,  was  unable  to  explain 
them  all  on  this  hypothesis.  He  says  in  a  passage  already  quoted  (p.  j.*<i  foot- 
note). "  Whethc-  these  more  severe  results  arc  to  be  attributed  to  sjreater  suscep- 
tibility of  the  indi\idual  rabbit-.,  or  to  higher  virulemr  of  paitH  ul.ir  cultures 
cannot  be  detinitelv  drtcriiiiiird."  In  some  cases  tlie  fnrnur  expl.mation 
■•eenis  to  have  been  \.did,  l.ut  thi^-  c  ,111  hardly  have  been  the  case  witli  the 
-putum  viruses  124.  12.).  and  i)i  (R.C.T.  Fin.  Rvp  .\p|i.  vol,  i.  pp  o.  jS^, 
S",H  and  f,i<>),  where  in  certain  experiment.^  .1  iiiiinlx.r  ..i  lablnts  ilc\cli>pc(l 
"  a   more  severe   form  of  tuberculosis   than   h.id   lici^n    [.rmln.  rf|   by   liuiiian 
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■  C(}tr/>ansoi'.  cf  the  I'lriilcuc  far  ('  ilrcs  of  >i!niins  of  Tiihcnic 
Bacilli  of  Bo-line  Type  derireti  from  the  Pin  jcilli  nlhers  of 
the  snivc  'fvfic  dcyivcd  fioiii  thr  Ch' 

Six  s^l■ain^  dI  tiacilli  I't  hox-iii.'  \\\„-  .liii\,  il  li..ni  thr  j)iu 
j)iii(luci'(l  (lisea-i- (it  tin  u>ii,il  -cxcnlv  m  tin  '.\\i  '  hw  -train 
(1'  .\i\)  (littfii'd  limn  tlii-  n ->i .  l'"(iiir  (  al\T-  icrrixrd  30  m;:!. 
of  hcicilli  tn>m  thi>-  -tiaiii  On,-  nuli  cd  dird  nl  -1  ii' r;d  tiibn- 
i'iil()>is  ill  7(1  da\'-  but  1:1  iln-  ntlui-  tin-  iiijcrt  k  m-  "^aM  la-i 
to  .Udiiial  liil)cn-ilii-!-  iiiiii  li  los  M'X'tTf  than  that  (udmaiilv 
pi-odiuiil  1)\-  311  ni".  ..1  lioxuif  tuht'K  Ir  ha' ilh  "  I  liis  >train 
bccaiiic  hill\-  \inilint  mt  |)a>--.i;^c  t!ii(iiiL:h  thr  nx;  !nr  .1  (ailtiTc 
tii'iH  mil-  111  thi-c  (ah'--,  iiKMtilatid  ill  th(  -;\i>ic  do.-c-  int(i 
two  otIiiT  calves,  '■caii-cd  tat.il  tuhcK  iilo-i-  within  the  n-iia! 
l)cri()d'-'."  riic  (iillnial  (  liara.cttT'-  dl  the  ciii^inal  -train  -cfni 
o  ha\c  ticcii  lh(i-(  (il  ihc  box'inc  t\|)i',  dthcrwix'  tmv  v.mild 
;  ispoct  that  ihi-  wa-  a  inixtinc  "i  box  me  aiid  hninan  bacilli 
— for  hiiniaii  tidniilc  ba(  illi  h.r.c  not  tint'r((]ii(  nth' bini  found 
in  the  -iibnia\illar\-  inland-  cl  the  pm.  and  tlh  -train  111  (]nf-tion 
("anic  Inan  thi-  -(HH'C, 

Tho  exceptional  (■hata(t(  r  ol  tin-  \irn-  ha-  ina.dc  it  dr-iralilc 
tti  ;,,'i\-c   it   -cpaiatc  con-idciatK  m.    in-t    a-   lor  -anilar  fca-ons 

tubeivle  l)acilli,  '  I  (irtlicr  exponuuTU-  ucri'  ukuIl-  tn  (kt(.Tiimi(,'  wlutluT  tlicai- 
results  were  due  to  the  presence  in  the  cultures  of  a  small  proportion  of  bovine 
tubercle  Ivicilli  introduced  accidentally  into  the  sputum  (possibly  by  niilk 
or  some  other  food).  It  would  take  too  long  to  discuss  these  experiments 
fully,  for  tlie  results  are  .inonialoiis  and  dilticult  of  explanation.  It  must 
suffice  to  state  here  that  in  the  case  of  the  two  viruses  first  1  . rationed  pa.ssage 
did  not  produce  an  increase  of  virulence,  and  (irilfitli  came  to  the  conclusion 
that  there  was  no  admixture  of  bovine  tubercle  bacilli.  In  the  third  case 
he  admitted  there  was  such  a  mixture,  but  thought  it  more  probable  that  it 
came  from  a  spontaneously  attcctcd  rabliit,  rather  tlian  from  bovine  bacilli 
present  in  the  original  culture. 

Those  who  believe  in  instabihty  of  type  may  pcrliaps  sec  in  these  strain- 
the  last  flicker  of  bovine  virulence  in  strains  originally  bovine,  but  whose 
transformation  into  strains  of  human  type  was  almost  complete.  It  is  difficult 
to  say  what  was  the  duration  of  the  disease  in  the  three  patients  from  1  horn 
these  strains  were  derived  (for  such  information  as  is  available,  see  loc.  cil 
pp.  147,  161  and  1').}).  The  questio"  wliether  there  are  intrinsic  difference- 
of  virulence  between  different  strains  of  bacilli  of  human  type  has  recently 
been  discu.s.sed  by  ICastwood  and  K.  Griffith  (Jourr    0/  Hve    vol.  xv,  p.  ,i6t)). 

'  R.C.T.  Int.  Hep.  App.  vol.  in,  p.  145. 

*  R.C.T.  Fill.  Hep.  vol.  iii,  p.  149,  jce  also  table  on  p]).  240-241. 
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will  11  ■  iin^ulci  111:;  -tr.iin^  dl  liiiinaii  iinuiii  tlir  .M  Iciiu  itrd 
lliil>ii>i   \'inisrs  \\v\r  tic'.iiid  ,ii).irt    Ikuu  tlir  iitliii~. 

The  Mf!nT  -ti'ain-  >>[  tiilx  nlr  Ikk  illj  ,][  l)(i\ir,r  lv\ir  dcrutd 
tiiiiii   -win,',   -ix   11,   iiniii!)!  1.   'lid   not    dittn    ,il    all    hum   -train-' 

dtllXrd     tldin     tile    iix.        Illjcrlcd    ilitii    ilL:llt     (al\<':-    111    5' 1    mj4. 

d()>c>  llu'\'  1)111(111' <il  lajiidK'  latal  :^i  11.  ral  t  iibtu  ulu-i-.  Tlu; 
;n'erae;e  duration  <il  di-ia-i-  \\a-  tmh  -livhtly  l(~->  than  that  nj' 
the  (lisca~r  inddiirfd  1)\-  ■-tr.iin-  nt  bii\iiu'  i>rii;in,  hut  tin-- 
priihahh'  i-  iiii  ich'  accidental. 


T.\i;iJ-    X\'I        lihi/ysis  '</  4-^   'iiibcn/inuinis  iiijii  lions. 
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No.  of  No.  of  Kange  of  .Vverage  N'>.  of 

No.  of     cilve.H  calves  cluralion  iluratioii  cal\es  Percfnt.ige 

viruses      iiioL'U-  whi<  h  of  disease               of               which              which 

tested        !ale<l  died  when  fatal  -lisease  sorvived  stir\ivL-d 
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1 1  till  11  the  \nii  dc'ri\(-s  i1^  tiibcrcul(i>is  from  tlie  ox,  as  seems 
prnhahlc,  cither  (hrcctlv.  or  iiidircctlv  throut;h  otlier  pi,L,s,  the 
tr<in-li  rrii'  1  ni  th.'  bacilli  irmn  the  one  spei  ic--  ot  animal  to  the 
other  doe>  not  >eem  to  produce  anv  modilication  of  its  specific 
vinilenre — nnle--  indeed  th'  exceptional  \irus  P  xiv  be  t;iken 
a-s  e\idence  of  modilication  caused  bv  >ncli  a  chaiii^'e.  It  is 
lu^t  (  onceiwihk'  th;it  in  thi-s  particular  Cii--e  the  \  irii>,  orii^inally 
bo\iiie,  h.id  i)a>'-ed  from  j)i,L;  to  ]>'\>^  and  had  become  motlitied 
in  time  by  adai)tation  to  it~  ne-,v  ho^t  :  wliile  in  the  other  six 
cases  of  swine  tubercnlo>i-s  the  infection  had  ln'cii  contracted 
directly  from  tlu!  ox,  and  there  had  theieioi-e  been  in>nfficient 
time  for  adajit.itioii  to  |i>oceetl  lar  (.■iioiiL;h  to  be  (lemon--tral)le. 
Ihit  tile  e\-idence  i>  iiuite  insufficient  to  >u])i)ort  si>  far-reachinij 
a  conclusion.  One  mu>t  therefore  not  atteiii])t  to  Ituild  a 
house  with  a  >in,i,de  -tone.  And  it  \V(nild  seem  that  the  mure 
reasoiiiible  concliisi(  n  to  draw  tiom  the  e\idence.  >o  far  as  it 
goes,  is  that  L;enerali/i'd  tuberculosis  in  -\viin'  \-ielil>,  a-  a  rule, 
tile  ordinary  (unmoditie.l)   bo\ine  tubercle  bacillusV 

'  Eastwood  and  1''.  Ciriliith  have  more  icctntlv  "liUtineU  two  more  .strains 
like  P  XIV  from  the  pig  (see  postea,  p.  400). 
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Coiiiptirisoii  of  I  he  Virulcmc  for  Calves  of  S/niiiis  of  Tiibeyek 
Haeilli  of  lioviue  Tvfe  derived  from  the  Horse  Xiitli  others 
of  the  Slime  '/'\/^,-  ,/,ii.ed  fnnit  !he  C^v'. 

■ '"'  'iihii,  I,  l),i.  ilh  ,|,r:\v,i  iK.ni  tlir  \vn->v  \\niil,|,  ,, ,  hir 
as  It  IS  jhwmI)!,'  I,,  |M,i^,.  I,,, in  lli,  liniilr,!  niiinl.n  n\  \  nusos 
invest if,'a ted.  -, ,  m  t,,  |m..m-..,  m  ,,  .  ,,i,H.KTal)lc  prnp,,iti..n  (.f 
cast's,  a  \inil.  II,  ,■  i,,i  th,-  r,,ll  win,  h  h  di>tinrtlv  K»  iliaii  that 
shown  by  \inisr>  ilt  ri\t(l  Iimim  ili,   ,,\, 

t-oiir  strain-  wnv  ,\aiinnc(l.  Th>-,'  uviv.  ,i|>p:nviitl\-,  m 
the  main  of  bovmr  i\-|„'.  -r,,\viii-  ':k.  Ih.m,,,  Im,  iHi  .incl  xmu- 
I<nl.  Ml-  iiiudrr.ii.lv  \inilrut.  I,,r  r.ihhitv  Iw,,  ,,|  il,,  .,■  (I-;  ii 
and  i:  IV)  po>M-,-,Mi  ,,  (h-im.  iK-  Inuvi  (k-ur  ct  \iiulrn<v  Inr 
the  calf  tlian  xiiii^  -  ,,|  l),,\iii,.  , ,11:^11,,  and  in(iiv,,\,i  uvir  nl 
louvr  vinilcnrr  ihan  ih,.  lattrr  Inr  ,,ili,i-  animal-  al-n  (lahttit, 
monk-v.  \nK.  ^um.a-jiig).  A  linrd  -ir.nn  \V.  111 1  w,,-  poss/h/v 
a  httlc  below  tlu-  standard  .,1  \  nuhn,  ,■  ..1  xini^,-  m|  ],M\inc 
origin,  whik.  on.'  (K  i)  app,  and  i„  ex ,  r\'  wav  l-  1>.  a  tvpi.  a! 
exampir  u|  ihr   b,,\in,    lyju'.      (Sir  ako  \k  470.1 

1;  II  was  tested  on  svvm  calves  in  dosrs  of  100,  50  (three  rah  es),  20  and 
10  nulligrnnnnes  (two  calves).  .Ml  the  animals  remained  in  (jo.id  liealth  and 
developed  merely  retn.gressix  e  tuberculosis,  slij-lu  in  e.vtent,  and  similar  to 
tliat  produced  in  tliis  species  by  tubercle  bacilli  of  human  tvp.  .  I  o,  r.ibbit- 
the  virus  was  moderately  virulent. 

K  IV  was  tested  on  six  calves  in  '  )ses  of  50  mir.  (four  calves)  and  10  my. 
(two  calws):  five  of  tlicse  remained  in  Kood  health  .ind  showed  when  killed, 
after  abo  it  three  months.  sliK'ht  non-progressive  tuberculosis ;  the  otiier  died 
of  a  peculiar  tuberculous  pneumonia  after  X.,  davs.  For  rabbits  the  \  iruknce 
of  this  strain  was  "  moilerate-." 

Several  passage  experiments  were  made  with  thc-,e  strains.  the  rc.Milts, 
which  were  very  irregular,  were  as  follows  :  With  each  strain,  passage  through 
calves  produced,  in  one  series  no  change  whatever,  in  another  a  slight  increase 
of  virulence,  and  in  still  another  a  complete  change  of  virulence  to  tli.a  of  the 
full  standard  of  tlic  bovine  type. 

'  See  I-.  (;rimth,  H.C.T.  l-ni.  Rep.  u,ii.  v..l.  iv,  p.  7. 

-  Ihe  tests  of  the  original  virulenctiof  these  strains  were  nuide  as  toMows : 
I  I  after  4SJ  days.  K  u  after  405  and  8,1  davs.  !■;  iii  after  i8«  and  .,10  days, 
and  K  IV  after  390  an.  795  days  of  artificial  cultivation  {lor.  cit.  pp.  40,  49,  52, 
'T.  f>«.  71  aifl  7f')-  The  long  duration  of  artificial  culture  opens  the  (luestion 
whether  attenuation  may  not  have  occurred  after  the  bacilli  left  the  horse. 
riiis  explanation  however  is  hardly  consistent  with  the  degree  of  umfonnity 
shown  by  the  injection  of  several  sub-strains  of  each  original  virus. 
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DIAGRAM    VIII       SHOWING    THE    LENGTH    OF    LIFE    OF    CALVES    AFIER    SU] 
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It  I-'  ),'«ii(i.illy  ailmittid  III, it  i(,  me  IiiImk  ul<)>is  i^  tlcnxid, 
I  II lit  I  inimciliatiiv  <>r  nniotrly,  'ion.  tlu'  o\.  Notaid  hilicvcci 
ih.ii  iIk  iiiI('(  tioii  \v.c>  (lint  t  from  tin-  one  sjH-t  los  tn  tin  nther, 
liui  It  iii.i\  111  thii  III  tills  lu- was  mistaken.  I f  we  may  assume 
lli.it  ((luin.  tulxii  uln-i>  is  (luivetl  sometinns  directly  frfini  the 
ii\,  and  sonutinus  from  another  horse,  it  would  (;<>  far  toexplaiii 
ijh  iiiii(|ual  Miuliiice  for  the  ox  of  strains  of  bacilli  derived 
Iroiii  tile  li'ir-i  I'dr  in  the  former  rase  there  would  be  but 
littU'  tmii  liii  the  harilli  to  adapt  themselves  to  the  new  (equint:) 
environment  and  lose  their  adaptation  to  their  old  (bovine)  en- 
vironment, wliili  III  til.  latter.  esjKTially  if  the  virus  had  passed 
thront^h  many  Iioim>  >in(e  it  came  from  the  ox,  pro,i,'ressive 
.ida|)tation  to  tlu  new  host  ini,i4lit  pos^ihlv  ha\t'  proceeded  so 
tar  that  some  of  the  virulence  Im  tin   ii\  lud  t)r.  oiiu-  lll•^t. 

( 'iifnrtiiniti  1\-  ior  ilij^  imiIki  .itii.ii  ii\  .'  Ii\  pwi  Ik-i-  ih,' 
\n'U.--c-'    I     II   •Mill    I,  IV   \\lil(li   had    I  '\\    \llllKnir    I'll    till     (i\    li,i(l 

also  soiiiiAv  li.it  lii\u  1  '  11  nil  III  !■  liM  the  horse  itscll  I  li.iii  I  ImI  nl 
bovine  viruses  ol  l)n\  iiu'  origin. or  ol  the  virus  F-^  1  wlii(  h  w.is  tiilly 
virulent  for  ftir  nx  liitravcnotis  injcctinn  iiulird,  in  ro  mg. 
iloses,  ihimImiiiI  .1  l.it.il  ii-iiii  III  1  \M I  lii/i~i~,  liiit  till  illness 
la>tcd  .(ii  .iiid  1(1'  days  resjx'Cti\il\'.  while  -iniihir  iiip  1  tii'ii^  nf 
E  I  prodliceil  .1  l.ital  ir^iilt  ill  17  d,i\-,  .ind  "\]i-  with  .1  -t.,iii> 
of  ho\ine  origin  killed  iii   jo  day-'. 

l'.issa)L;e  throu.uh  tin-  horse  of  a  tspn.il  lu'Viiie  -imiii  m| 
bovine  origin  was  tried  111  twn  iii-t.mces,  hut  m  iieitlui  case 
was  the  strain  after  rcenvi  1  \  imni  the  lim-e  altered  in  \  nulence 
for  calf  or  rabbit  :  lln  diir.itinn  nt  n-^ideiice  of  the  bacilli  in 
the  horse  was  ii\  .md   i  ;j  dav>  respectively^. 

The  plain  fait  i-  tliw.  tlu-  i|iicstion  of  e(|uiiK'  tuberculosis 
is  dillicult  and  pre-  nt-  m.inv  inteiestinj,'  prnhleiii-  wliu  h  >till 
iwait  Mihilinn.  linn  Inither  di-cussion  caniint  pmtit.ihK'  be 
attt'iii]iti  d  .It  tlii-  -tage  of  our  iii(]uiry.  but  the  -uhjei  1  will  he 
resumed  nvIhh  wi  iMme  to  deal  at  length  with  eiinine  tuher- 
rulosis  (p,    \i'\  y\ 

'  R.L.l  .  I  in.  Hep.  .App.  viil.  i\,  p.  n). 
■  he.  cit.  pp.  8  and  137. 

'  The  question  wliether  there  is  an  cquiiK'  type  nl  b.niUu?,  i-  cli-.cii»Mcd 
more  fully  in  Chapter  x.xi. 
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SKDHitiiiy  (Did  CiiihiiisioHS. 

A  if\  irw  ul  till'  luinuTous  rxptiiiiKntal  iii\vstif,'ations  dealt 
witli  in  this  and  tlic  putcdiim  <  liaptt  r  slio\\>  that  manv 
instances  of  apparnit  hkkIhk  .itnin,  .iii'j  iwn  n\  (dinph'tc 
transformation  of  type  h.iw  Ixcii  ivcMr.Ird  (himii^  ihc  couibc 
of  passage  experiments,  both  with  human  ,md  Ix.n  nie  tubereie 
bacilli.  Such  changes  of  typ.  h,i\v  occurred  not  only  in  tlu 
work  of  those  who  have  concluded  thai  true  mndiiK.itKMi  t,ike< 
place,  but  also  in  that  of  those  wlio  haw  become  convim  ed 
that  none  ol  the  proofs  ot  moditication  will  >tand  critical 
exannn.itMiii. 

Oti  the  other  hand  the  great  majority  of  passage  experim.  iit- 
ha\e  had  negative  re.-ults;    that  is  to  say  the  strains  (»f  bacilli 
employed  have  emerged,  after  a  more  or  less  prolonged  n  >iden<  < 
in  the  new  species  of  host  completely  unalti  ivd. 

It  is  quite  certain  therefore,  whatt  \er  we  ma\-  think  <il  ilir 
general  merits  of  the  (juestion  of  modilication,  that  ait.  rati. 'ii 
of  t\pe  does  not  ncccssaiily  and  constantly  occur  wluiu  \rr 
a  strain  ot  tubercle  bacilli  <<\  on.  -I  tin-  two  mammalian  types 
is  made  to  reside  hir  a  time  ui  a  lu  w  >j)ecies  of  host  such  as 
I-  liable  to  i;t  inlected  uud'-r  natural  conditions  with  the  dtluT 
type  of  bacillus.  Such  changes  as  have  occuirrd  m  .  xpi  hhk  iits 
of  this  kind  have  been  exceptional. 

.\>  t(i  the  changes  of  t\pr  which  ha\e  und.iuhtedly  occurred 
in  some  of  these  e.xperiuirut-,  iIm.,  .  xpl.nuitidu-,  may  be  put 
forward  for  lonsideratioii . 

(1)  that  they  represent  true  li.ui>lunnation.-,  of  type  : 

(2)  that  they  have  been  caused  by  substitution  ul  oiu 
type  of  bacillus  for  the  other,  owing  to  accidental  spontaneous 
infection  of  sonu'  of  the  animals  emplo\ed ;  and 

(J)  that  the  original  virus  in  tluse  cases  i.miaiiied  ' 
mixture  of  the  two  types  of  ba(  illi,  iHihap-  in  wiy  uiie(,ual 
pnjportions,  and  that  the  change  ol  type  was  due  to  the  elin  ina- 
tion  of  one  type  and  the  e.-.tablishnient  in  sole  possession  ,.f  the 
nth(  r. 

Now  a,  tc.  ,\u.  I.  we  have  seen  th  it   iran-lMriuatiou  nt  t>i)e 
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is  not  tlu'  nik'  uiicii  ;i  chaii!;!'  of  host  takes  place,  and  tiierc  are 
no  explanati<in->  put  loiwanl  to  ixplain  why  it  should  occur  in 
one  case  and  nut  ni  annthn.  Win  n  a  change  of  type  has 
occurred  it  lias  been  1>\  nn  means  always  in  the  course  nf  thi 
!oiii^t-<i  e.xpi  riini  nts  ;  monover  it  lias  ne\er  been  a  gradual  one. 
With  respect  to  No.  _>  it  !nu>t  l)e  admitted  that  the  danger 
of  spoiitaiii'oiw  iiiltilioii^  aiuoii,:;  tiie  researrii  animals  is  bv  no 
means  imaginary,  e\eu  111  the  most  carefully  managed  establish- 
ments. As  u\'  ha\f  seen  (  aiise  to  belie\-e  (••rtain  lesions  found 
in  some  of  tip-  aniniaK  1  niployrd  by  thr  l\o\aI  Commission 
were  probably  caux  d  in  tlii>  way,  ano  there  is  no  reason  to  think 
that  the  Commission's  e.xperimeiits  wiTe  conducted  less  care- 
lully  than,  or  under  ctmditions  inferior  to,  those  of  other  authors. 
MoriM)\er  experiiiici'  ha>  .-lio\»  n  that  the  iiioir  the  conditions 
lor  carrying  out  >ucli  loearclies  are  made  to  approach  the  ideal 
the  ranr  become  tiie  in^tances  of  apparent  modilication  of  type. 
>peciall\  ui-trui  ti\.  in  tin-  iHn-,  tmn  h.is  bei'U  the  work  of  the 
Koyal  Commission,  in  thiir  e.irlier  nioditication  experiments, 
conducted  under  tlu  .-^anie  conditi(jiis  as  all  their  other  researches 
and  on  premise:^  where  bacilli  both  of  human  and  bovine  typi' 
were  b>iii,L;  ii\']\  rmpln\,d  for  tiie  inouiLition  ol  animals, 
several  instances  oi  change  of  type  occurred.  Hut  when  the 
e.xperimints  were  transferred  t  )  a  new  site,  where  accidt'iitai 
coiitauiiiiatioii  l)y -ponlaiirou>  iiifiction  nith  boxiiir  iiaeilli  was 
excluded  as  far  as  wa--  InmianK'  ))o>-ihlc  ,  no  in>tanrr  ot  modi- 
lication took  place. 

Now  as  to  1  \j)lanation  No.  ;,  it  doo  not  seem,  oii  due 
1  oiisideration.  at  ail  iiiii)iobable  tiiat  ni  man  traco  ot  b(j\jne 
tub(Tcle  bai  illi  siiould  sometimes  becoiiu-  mixed  with  tlu-  human 
tubercle  bacilli  li\ing  in  piilmctnarv  or  ini  :nal  lesions  or  in 
thr  l\mph  ,L;land-  which  ii(ii\e  thr  drai  mi  the  hmi;  or 

.ilinientar\  1  anal.  Tin  wav  1-  op.  n.  ana  buvine  bacilli  are 
•uiumou  in  milk  and  otlu^r  lood.  Indeed  se\-eral  instance^  of 
tuberculosis  in  tiiesc  regions  liavi'  i'eeii  iiuestigated  in  wliich 
it  is  practically  certain  tli.it  liotli  types  were  proriit.  It  is 
therefore  quite  possible  tliat  sonir  of  thi'  alleged  instances  of 
modification  of  strains  of  bacilli  ol  iiuiiian  tvpr  have  arisen  in 
consequence  of  the  ust'  of  \iruse>  which  contained  originally 
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a  small  adiiiixtiuc  nt  boviiu'  tuhirclc  bacilli,     in  ^umr  ni  t\v 
|)assai;r  r\|Hiinu'iits,    \r  have  scfii,  flic  |)n>sil)ilit\-  that  bovim 
b.inlli  \v<  IV  present  at  the  cninniciucniriit  \va-  imt  (  xcludcd  in 
the  only  wa^'  practicable,  ii,ini(  K    li\    ihi'  injii  tinii  ni   tln'  e.x- 
tremelv  sen-^iti\-e  rabbit. 

Direct  i\i)criini  nt^  wiili  iiii.Mun-  .i|  ih,'  tw,,  tvpos  dl 
bacilli  li.i\-,  -liuwn  tli.ii  ill  tile  I  liaii^c-  m|  xmilriKc  .md  ciil- 
tnral  character  which  lia\e  bi'cn  i>b>er\ed  in  p,i->aj;e  experi- 
ments with  sini^le  \  inises  m.iv  be  imitated  in  -imilai  passat;* 
expcrinii  lit-  with   inixlnir-.. 

I lius  lit'  see  that  there  ure  i^noil  gnuiints  Jur  siispeeliiii^  that  the 
alleged  iiistanees  of  modification  have  been  due,  either  to  an  ad- 
mixture of  tao  kinds  (if  bacilli  in  the  original  virus,  or  to  a  bovine 
bacil'.,ts  creeping  in  through  some  aecidenl  during  the  course  of  tin 
experiments. 

Of  ureal  inteii-t  in  tin-  cwmi,  rtKni  li.i-  been  the  wdik  i>l 
A.  S.  (iiiitith  wh.i  by  a  iim-t  pam-takin^'  uivcstifjatinn  nt  plate 
cultiin-,  iiid  tin  -iiccesslul  i-claiKui  of  sub-strains  from  single 
colonies  has  in  r-evcral  instaino  ol  .ipj)arent  transformation  ol 
type  been  able  to  show  th.it  both  typical  human  and  tviucal 
bovine  bai  illi  wck  present.  Of  ciMirse  it  is  open  to  anyone 
to  argue  thai  -nch  a  mixture  i-  the  natural  n  -ult  of  an  incom- 
plete translormation.  lor  it  i-  jirobable  that  certain  individual 
bacilli  will  br  iiicirc  .a-ilv  modilicd  lli.in  i>tlicr>,  and  that  the 
>.le>cendant>  ol  the  more -table  one^  will  ret.iin  ilu  n  t\pc.  while 
tho-e  of  the  less  stable  will  be  transfornieci.  On  the  whole, 
however,  the  simpler  exjilanation  of  driitithV  result  would  seem 
to  he  that  two  ori-inallv  dilfi'icnt  kinds  of  bacilli  were  ])ie>eiil. 

//  may  be  said  then  in  conclusion  that  direct  experiment  has 
not  succeeded  in  proving  that  a  tubercle  bacillus  of  given  tvpe  can 
be  transformed  into  one  of  another  type  by  being  made  to  reside 
in  the  body  of  a  nae  host  in  lehich  tuberculosis  \chcn  it  occurs 
naturally  is  caused  by  the  latter  Ivpe  of  bacillus. 

One  mii-t  not  lose  sigh!  o|  the  very  numerous  and  often 
prolonged  passage  experiment-  in  which  no  change  of  type  has 
occurred.  They  are  apt  to  be  forgotten,  owing  to  tlie  largei 
amount  ol  attention  demanded  bv  the  more  interesting  experi- 
ments m  which  a  i  hange  has  resulted,      lint  in  reality  they  are 
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of  f^Tont  importance. aiuld.iiintiM  rate  llir  i'\traoi(imar\- Mahiiii\- 
of  ^Dorde  baciiii  in  f,v„^.,^Li;  .^  .tahility  ut  \-inii(ncc  whi.li 
presents  so  fjreat  a  (ontrust  to  the  in-taliilifv  ..t  .crtain  hIIm  r 
kin(N  m|   h.ictrMa  '. 

liic  ('xi>tenrf  ,i|  tnir  transitional  -traiin  ol  tiibcnle  bai  illi 
which  stand  miduav  1>,  tw-m  tlir  l),,\iiir  and  thr  liuman  types 
has  not  been  estahh-lird.  Atv|)i.  al  Miain-  uidcrd  liaw  been 
fonnd,  and  iK.t  nnlrr.|n(  iitl\- ;  but  -onir  <.t  ili,-.,-  ]yaw,  in  onr 
t>pini<)n,  been  re-olxrd  into  mixture-  (it  tlie  two  t\pe>  of  baeilh 
{e.g.  H4().  I.e..  Hi;  A  I)  .  Floo,  \\I!.  and  Wqn.  [  I>  i,  uhile 
others. (ib,taini(i  tioni  cases  of  hijnis,  and  liom  other  >ouni-,  ha\H' 
beeiisii(i\vnti)beattenu;ited  i  at  her  than  interniechate  forms  ;  and 
It  seeni>  hi,-hlv  iirobabie  tliat  nian\-  other  atv[)ieal  ^trains  con- 
'  eiuinu  uliich  no  conclusion-  ha\c  ,r-  \  et  been  arrned  at  bi'lon,:; 
to  one  or  otlu  r  ot  these  categories-.  Some  oi  the  attemiated 
-tr.iin-  h,i\e  -liown  th(>mselves  capable  ol  beni;.^  leadily  tran>- 
tonned  int.,  tvi>i.al  example-  of  the  type  from  which  thev 
-cenied  to  have  bi  en  den\(  d  ;  biu  m  others  restoration  ot  \iru- 
lence  pro\ed  (hlhcult  to  ac, ,  inpli-h  and  m  maiiv  attempts  to 
brinj^  it  about  failed  alto-,  tlur.  The  restoration  o|  xiruleiice 
to  somi^  ol  th(se  attenu.ited  -Hams  constitute,  in  ouiMpuiion, 
tile  only  cert, I'll  in-tances  of  experimental  modification  \vln<  h 
-o  far  hav(>  c,    .r'  to  light. 

ihit  It  tr.msformation  of  t\|)(   doe-  not  on  ur  in  our  labora- 
tory experiment^  which,  luoloivi,^  them  how  we  will,  are  neces- 
I'-ilv  limited  m  time,  it  does  not  follow  that  an  exceedin.glvslow 
■ii-diticition  of  type  does  not  take  i)lace  when  a  suitable  change 
!  host  occurs,  as  lorexamiile  when  lni\ine  tuber(  le  bacilli  take 
i'  'h.  ir  residence  for  several  generations  m  man,  jug  or  horse. 
1'  h  .1  change  is  pi-rhap<  dimlv  indicited  m  the  an, ilysis  which 
■    ihe   previous    ])ag(  s   h.i-   1„ ,  n   m.ide    of   experiments   with 
iruses  of   l)o\in.    i\j„.   t,ikeii   Ironi   thes,.  s|„,u-,      jhi-   -low 
dteration  winch  .ippears  probable  (llii.u,t;h  the  ,ictu,d  exideiice 
or  its  existence  is  \cr\-  -lend,  r)  is,   if    it    occurs   at   ,ill,  of   a 

in.lgnitud.     .llto-vlh.  1     dillelellt     lloin    th,lt    of    the    mole    or    1.  -s 

"!den  and  complete  changes  ol  tvpe  whu  h  h.iw  .ipp.arcd  m 
"lue  ot  the  passage  experiment-. 
'   /;■<?.  streptococci.        -  I-.,,- .m.Iltu  r  ,j|  ,i  lu  w  mjIi  t  \  n,.  „  ,     \))p.i„l,x   p  ,,.Si 
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Su<  li  ~li)\\  t;liangt';5  as  arc  Iniilrcl  ,ii  lure  air  nl  litth  iiKHf 
than  tlirorc'tical  importanri'.  I  li.  \  raiiiiot  intcihrc  with  tlif 
idi'iitilicaliun  ol  tlio  !>■]»■  nl  l),ii  illu--  wliicli  lias  r;;uM'(l  a  gi\"in 
casf  of  tubcTculuhis,  >iii(  >  (lunn  ;  tin  roiirsc  nl  tin-  disease  in 
a  single  individual,  iunvcMi  it  may  be  proloiiijid.  tlidc  would 
sftin  to  he  no  tinic  lor  such  tli.inges  to  occur.  1  In-  i-  ot  i;n  at 
practical  iniportance,  bi'cause  we  may  tlnKhs-  I' i  I  assuiitl 
that  it  i-  possible  to  ret di^ni/t'  ol  course  alter  systeinatu  uucs- 
ti^atiuii — tile  bovine  source  ot  inlet'tion  in  c\erv  can' ot  human 
tuberculosis  which  mav  occur  as  the  result  of  intictitju  from  the 
o\,  and  thai  t  lir  iiiau;iiit  udr  dl  t  he  daii^n  ni  box  ine  tuberculosis 
to  mankind  may  be  measured  accurately  by  the  frequency  with 
which  bacilli  of  bovine  tx'pc  are  to  be  tound  in  cases  of  human 
tuberculosis. 
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(  hapti:r  win 

niK    SUSCll'TIHIinV    to    irBliRc  TLOSIS    01     \AKI()L-S 

ANIMAL  spi:cii:s 


'J'lihcn  r/iisis  in  Ihc  ')\. 

l-ii(/Hiii(V  "f  liifir/inii.  It  i~  (Iilthuit  tn  a-'i-itaiii  with  aii\- 
degrer  ol  .Nactii.-.  tin  liv,|ni  iii\-  with  ujii,  li  tiildiciilo^is 
"ccurs  aiiioiij;  tlir  cattle  ol  (.111  ..wii  and  otii.  r  (Mimtrii-,  Tlii^ 
much  is  certain  1i(AV(\-(t:  it  i^  .xi vcdiiii^K-  (-(1111111(111  Ix.tli  in 
luinii)c  and  Aiiicriia;  ,md  it  ma\-  he  -aid.  (Hi  tlic  .iiitJKiritv 
of  Sir  jdlni  .M.  l-ad\-(;m,  'l.at  it  i-  '  iiiinuaixdx-  inon-  iniiuctit 
amdiiL;  (altlc  tliaii  ainoiiL;  aiu"  (itlicr  laiiii  uiiiinals."  and  liiat 
Iwinc  tnhen  uldsi-  i-  tlic  Innntain  head  ni  tli.-  di-ca-c  in  tlu.'se 
other  sjH'cio'.  ■ 

One  point  niii>t  lie  !<(  pt  cKari\  in  mind  wlicii  cxaniinin,!.,'  in 
detail  tlic  (Aidiiuc  oi  tin'  lf((|nein\-  dt  hdvinc  tuberculosis: 
the  disease  i>  tar  ( (iniiinincr  anions;  cider  aiitmaN  than  aiiioiiL; 
youiifjer  one-.  !t  i-  \ei  \  ( dninioii  anion.i;  eou-,  especially  old 
cows,  it  is  c()nii)aiati\vl\-  rar.  arnon-  cal\(  ^ :  whiK'  among 
Imilocks  and  luiters  ol  one  or  two  w.irs  of  age  the  lre(piencv 
"t  the  di-ivibc  i>  inferinediate  l)etwc(  n  the-e  extreme-.      Hence 

1     ; .   .      ,.    ..     ,  ,    ,  . 
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statistics  ail'  tiscli'ss  fur  CDiiiparatiw  jMir|ntsrs  iinli  -s  the  age 
i'()iTipositi"ii  (it  tile  i;r()ups  of  ;iiiini,il-  imKrin.  il  is  t.ikcn  iiitu 
.icfoimt. 

For  tin'  saiiir  na>nn  tui.  tlnic  i>  ii>ii,ill\  widr  (ii--( upaiirv 
lutwwn  statistics  based  "ii  ^laiiL'liii  i -Iioum'  inspci  Ikhi  .mh! 
tliosi-  foiindt-d  on  tlir  tiihrrciiliii  tot:  fur  tin-  fdrmn  art- 
ii(((s>arilv  conccriu'd  with  animal-  killed  im  luod,  and  iln  i,  Ion- 
\\\  tin  main  \<>ini!,'  ones,  whilr  tnlxK  ulm  tests  arc  "ftm  made 
on  lurds  ronsistin;;,'  largely  of  cows. 

Tlicrc  i-.  of  roursc,  anotln'r  wci^lity  na>on  wliy  lij^ures 
based  n])nii  tnliriciiliii  tr-t-  -Imuld  ,lio\v  a  far  Iiiijlirr  incidence 
ot  tiilx  i\  nil  i-i-  than  llio~(  loimdid  on  --l.nii;litirdinii>c  inspec- 
tion. 1  iibi  ri  nlin  reveals  even  tiie  rmaiiest  traces  of  incipii'nt 
tuberenlosis,  while  inspection  at  the  siani^hter-honse  cannot  be 
an\thin,L.'  more  than  a  sonnwhat  riiui;ji  and  ready  test, 
caliiilated  to  detect  t,'rosN  lesions,  but  Hable  to  miss  many 
smaller  ones  hidden  in  one  or  more  of  the  ninm mu-  hinphatie 
glands  or  in  tlie  \-o!uminou>  ortjjans". 

Tim-  whili  tiLiures  based  npoii  slaii,ulitei-hon-e  n  turn- 
mn  >t  l)e  iield  to  nnder-est'mate  gi'i-'atix-  the  real  freijueni  \-  of 
tuberciilo-i-.  anions;  cattle,  those  based  n])on  tuixrcnlin  tests 
are  prol>al)i\-  more  rt  !i,d)le.  ISm  iiere  a.i,'ain  eantion  is  necessary, 
for  one  must  remember  that  tKbereiilin  t'-t-  aie  usually  made 
on  selected  material,  and  n.it  nnlre(|uentlv  on  individuals  or 
herds  concernin.L;  which  a  -u  juciou  ,,f  tuben  iilo-i-  has  already 
arisen. 

Bearine,  in   mind   thcsi'  -      ices  of  error  let   u-   pnuei'd  to 


I 


'  The  exhaustive  e.xaniinatiDii  of  the  wlmlc  uf  ihc  carcass  of  an  ox  is  a 
long  and  tedious  business.  Ihc  niiiiibcr  and  size  of  the  lymphatic  glands 
alone  woidd  .cstonisli  anyone  who  had  not  worked  systematically  through 
them  ;  while  the  length  of  the  intestine  is  calculated  to  fill  the  ccn.scientiou- 
pathologist  with  despair.  In  the  well  equipped  laboratories  of  the  Royal 
Coniaiission,  with  numerous  skilled  assistants  each  trained  by  almost  daily 
practice  to  do  his  appointed  part,  the  post-mortem  examination  of  even 
a  calf  was  the  work  of  a  morning.  Such  systematic  examination,  or  anything 
approaching  it  e\  en  remotely,  is,  of  course,  out  of  the  question  in  the  slaughter- 
house; it  is  certain  then  that  many  small  lesions  must  there  be  overlooked. 
Hence  the  wide  disparity  of  the  returns  from  dilicreiit  slaughter-houses  is 
easily  explained  if,  as  seems  rea.sonablc,  we  m.iv  assume  tluit  the  inspectidii 
is  c.irried  out  more  c.n'ofnlK-  in  sonie  centre-  lluip.  In  'Jl'ier.s. 


■^viii      ^■\l^•ll^    ,.)    nil    msKAsf;  jn  ckrt.mn  (orxiKii.       ;-5 

^^■""i"''  'li'    'Vi'l'iicv  .,|   tl„-  In  ,|iiii,-v  cil   l.(i\in<'  tnl.r  iviilo^is 
ill  (lillnvnt  l,,ii(|^ 

It  will  nut  ,1,,  tM  t.ik.-  til.'  statistics  of  an\-  mw  .niuitrv  as 
rrpiv>.ntati\v  m|  aiiotliLr,  lur  tIi.Mli>tril>iiti.m  i.l  tlir  disrase  is 
v.iv  Mil.  ,|nal.  Ill  some  countries  it  is  ran  .  In  lajKin,  as  we 
learn  from  Kitasato,  the  disease  is  alniM^  iiiiknnwn  iiih,n-  tin- 
native  cattli',  and.  armrdin-  tn  d,.  llaan,  a  similar  state 
-f  things  jH.Aails  111  lava  In  tlir  Inland  ni  Jn^ry  also 
tuberculosis  anuaiL;  tiir  cattle  is  said  to  Ix  ran'.  In  .ther 
countries  the  disease  is  »\\ceedin,L;]v  ( cininiMii  :  and,  in  some 
of  them,  at  least  in  certain  districts.  |.n.lial>l\  half  th(>  rows 
are  tiil)>'i<,  nldiis. 

In  one  and  tlie  s.une  enimtiA  there  ni,i\'  he  f^'nat  disparitv 
in  different  ln>  alitie-.  .\,Manl,  spralvin^  in  iN()4  of  bovine 
tiil)erculosi.  in  l-iane,,  ,.,1(1:  "tliere  are  some  districts  where 
Mile  estimates  it  at  m,  15  nr  25  p,.,-  cent.,  or  mon-  there 
arc  othi'is  when;  it  is  iinkiiownf '  In  tlir  Tiiited  States  of 
America  in  io<>N  the  percentage  ot  animals  which  reacted  to 
inl.ercnlm  \aried  imni  fO-fj;  in  Nebraska  and  40-  ;;  in  Missouri, 
to  0-51  in  Xeu  j.isr\-  and  i-o.}  in  Okl.ilmma'', 

Let  Us  n.iw  look  niun'  i  In-elv  mi,,  tiie  si.ttistics  of  \arious 
countries. 

I  lie  aniomit  of  tul)eiculosis  anion-  tin-  cattle  of  tile  I'liited 
Kin,:^doni  111,1V  lie  indeed  lYoin  some  statistics  pul)lislied  in  U)00 
1)V  the  editor  of  the  Journal  of  Comparative  Patholoi^v  and 
rihrapciitics.  Sir  John  .McFadyean.  Ih.-  Ro\al  Veterinary 
(olle.i,'e  liad  issii((l  tuberculin  to  \etcrinarv  surgeons  who 
applied  lor  it,  and  tlie  followinir  h-nns  are  based  on  ri'ports 
received  tmni  them       If  tlie  n-ports  nceived  during  tht>  three 

I  IuK'lity-,,11,-  .uinn.iK,  the  iii.iK.nlv  pn.lxil.ly  hoin-  iiiikh  ,,,\vs.  were 
tested  with  Uibcniilin  in  in,,.)  without  any  rcnctinK.  this  result  is  said  to 
have  been  entirely  in  keeping  with  the  results  of  the  two  previous  years. 
'ICilitor  of  the  Joutn  of  Comp.  PathuL  ami  Thvrap.  vol,  .\iii.  p.  (,q.) 

Over  2000  nlves.  as  well  as  a  small  number  of  cows  an, I  licifers.  --pecially 
imported  from  Jersey,  were  tested  by  the  Koyal  Commission,  and  all  .miinals 
whose  terni>erature  reactions  were  considered  in  anv  (l,'f;icc  ,|,.nhtful  or 
unsatisfactory  were  kille,!  and  examnv,!,  but  no  inst,in<e  ,,t  tuberculosis 
eame  to  light, 

*  Les  tuhercuh-ises  <ininia!,s,  p,  ,-<. 

'  Me!\i!i,  2^;h  Ar.};.  Hep.  V .S.  lUiycau  ,./  .l,n,„at  I ,itin.-.irv.  p,   loo. 
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vears  I8Q7-^<-<)  ;irc  t.iki'ii  tog(  lip  I  \S'  liml  ili.it  -Miuiwli.it  omt 
I  T,(K)()  animals  wore  tcstid.aiul  tli.it  nt  thrst'^Opercrnt.  n-actod. 
Till'  ;uiinial<  tfstrd  comprised  .  ,ittl.  nt  various  bnrds'  and  ages, 
liiii  It  i>  (Iriiiiitfly  stated  that  tlif  majority  wero  mildi  cows*. 

The  proportion  of  reactiiiK  iiniiiial!)  varied  very  iiim  h  in  ditlcrent  parts 
of  tlip  country:  tliiis  of  1175  animals  tested  in  Cornwall.  Ui-vim.  Uors<  t  and 
Somerset  in  lMi»>)  only  7  per  tent,  reacted.  In  some  ntlier  counties  unnamed, 
nut  of  .>oi|o  animals  u  f)cr  cent,  reacteil.  'I'wo  veterinary  surjjeons  tested 
I  2\X  cattle  in  the  counties  of  Sussex  and  Hampshire  and  of  these  so  per  tent, 
reacted.  In  the  neighbourhood  of  the  South  Coast  .'54  animals  were  tested 
and  of  them  Oj  jH-r  cent    reac  ted 

ilii'  liii.ii  ili~|i.iiit\  1miii_;  -mil  as  is  >Ii('\mi  lniv  tluse 
lif^iiro  ( IciiK-  ciiiiiiit  111  ,ic.ijitid  mil  onditioii,iil\-  a>  irpro- 
sciitativc  lit   tlir   wlmli    "i|    i'jml.iiiil .     iiinrrM\i  r   it   i-   |iii--il)li' 

til.lt     ill  ,lr,     m      |irlli.lp~     in.lllV      1,1-1^     tin       tr-t      U,l~     ,l]i|il|i(i 

because  t«ie;'o  \va-  rc^a-mi  to  >iis|ii,t  tiiii.  ic  uln-i--  111  tin  In  rd 
in  qutstiiiii.  Till-  i-  imt  -t.itxi  ij.  tiiiiti  iv  to  iiavi  l)LHn  the 
cast.',  i)iit  thi  |MP~-iiiihl\  i.iiinMt  lir  n\(  rindl^i  d,  Thi--<'  tit^nircs 
hiiUiviT  in,i\  111  iMntri'lIri!  li\  1  i'iii|).iriii-  ihiiii  with  Mtlnrs 
lit' it'd  ii\  tlie  \rv\  cantu!  i  in  l■^t  ligations  id  >hh  l.,ni-hlan 
\''iiiiiu  ami  Walk' 1  in  .\i)iTdi  1  11  ami  h\-  Dch'piiir  111  Mam  iu->tiT. 
^||1II1L;  .iiiil  WalkiiV  iii\r-tiL;ali<iii,  i~^i)i).  w.i-  ha^cd  both 
upon  tulHTculin  tfst>  ami  pi-t-nim  n  in  rxaiiim.itiuii,  .uid  wa> 
carried  mit  mi  a  limiti d  iiiiiiili.  |-  <:\  .iiiiiiial>,  l)iit  tJie  1  .m  uitii 
wiiieh  the  |iM-t-iii(ii  ti  111  1  \ainmalii  III-  wnc  condiu  teil  niaki  > 
th«  III  iiii'ie  v.iliKihJi  tliaii  -Liiiuhti  r-liMii-e  stati-tii-  iia-i  il  mi 
lar  greater  iiiimliii -.  i'hese  obsei\  ■  1-  li  hiihI.  1  .ut  i<\  j.ji  1  1  .ittle. 
//  (or   ;..'  |K  I  11  111, 1  tiilii  rculoiis. 

Delejiillr.     M]      I()Ii).     li\-     the     -aille     lUetllnd-     e.Xainilled      1 2S 

'  It  is  very  generally  suppised  that  susceptibility  to  tuberculosis  varies 
in  iliHerent  l)reeds  of  tattle.  In  this  country  tulx-rculosis  is  much  more 
prevalent  among  shorthorns.  Jerseys  and  .\yrshires  than  anioUK  Uist 
Highlanders,  f.alloways  or  Herefords ;  but  Mri'adyc;:n  is  of  opinion  thai 
this  IS  mainly,  if  not  entirely,  astribable  to  tlic  dithiciu  circumstaiu  <  -  111 
which  those  breeds  are  usually  kept.  .\s  to  the  genenii  question  whither 
constitutional  susceptil)ility  \  aries  in  ditlerent  breeds  he  says  he  would  prefer 
to  leave  the  matter  doubtful :  probably,  he  adds,  it  does  so,  but  at  least  in  this 
country  the  circumstances  seldom  if  ever  furnish  a  fair  test.  (Jotirn.  of 
Ciimp.  I'athnl.  and  Tlutap.  i«9(),  vol.  l.s,  p.  279.)  K.xperimental  evidence 
however  is  slowly  accumulating  which  shows  that  the  shorthorn  c.iH  is  more 
resistant  than  the  Jersey  (sei    p.  2=,<>). 

-  ll/tJ.  vol.  XIII,  p.  ()S. 
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'""I"'''-  '"""  than  .,11,  w.ii  ..111.  ,|(  ii\,,i  iiMiii  111,  II,  l-|,l„,l|^- 
ho<xl  (.1  M.iiiilioster.  ( )|  tli,M  j;  p,  r  ,  ,iit  w,  i,>  I  iili,i,  iil,,ii-,. 
As  to  the  <  (,m|)n>iti.,ii  ,,|  till,  ii,,!!],  ,,|  .iinmal.  it  i:ki\  h,'  -,ai(l 
at  finer  fli.it  maii\  ,,t  th,  m  w,  i,  ,,,u>,  |,nt  a,-  -ImII  has,  t,> 
'■''"'"  '"  'li'-^  in\,  -ti-ali,>ii  III  a  iii,,in,  nt  uli,  ii  tli,  .(u,  Mi,,ii  of 
''"'•'«''  ""  I'''""  "t  ImIhi,  111,,, I-  Ml ,  attk'comc'siii,  l"i'li^cussion. 
Ff  lli,^,'  iii\,  >ti;;at  .,11.-,  iuii  I),  a,  ccptcd  a>  ivpicscntalivc, 
iNti  M"'''t  (,iiiti,,ii  is  nercssaiA  in  drawiiiL,'  cnnihisiniis  Irnin 
>iuli  small  nnnilHi,,  k  \\,,ui(l  ,,  ,in  ih.it  li..in  <,n,  (|uail,r  to 
oiif-tliinl  ,,t  ,,iii  iDws  an-  inlccttd  in  -.,,ni,-  ili-m.-,-  (m  many 
<ascs  i)i.,l,al,l\   II, ,t  vciv  srviTiIy)'  with  tulHiculosis. 

Iiiiiiiiil;  (■111,'  auaiii  tn  turcitiii  roiintrics  we  see  that,  at 
ill,  Int(inati,,iial  (  ,,M-r,,.  h,!,!  ,,|  l^udapcst  in  K^o^,  Hang 
''"'•""'  'li'''  '""  "I  lAXT  4(),,M„,  ,altl,'  nf  all  a^'cs  (iiicliidin.t; 
I  lait;,'  J, I, ,p,, 111, ,11  of  cows)  (.■xaiinn<(l  i,i  i  ),<  ,nii,(T  by  mi^aiis  of 
'h,'  tnhri,  nlm  t,  -t    ;s  p,  r  c'lit.  ivai  t,(l, 

M.ihn.  ii)i.|,  statiMi  that,  in  tin-  ((mi-sc  of  the  'aniiiaif^'n 
attain-,!  I.,, Mil,-  tiil)ciriii<,>i>  \vhi,h  w.i^  h.'ini.'  ,.iim,(1  ,,iit  in 
Norway,  over  .;(),ooo  \u\,U  ,,|  ,,itil,'.  m,  liiiini-  in,,iv  than 
.i-4-"""  (<"■.  a-  ,,!!,■  ni,i\  -,,i\  HI  1,, 1111(1  iiiiml)ii>,  n.aiiv 
■I  f'l"'''  "t  •'  iinlli,,ni  .1111111, lU  \v,i,.  t,M,(l  witli  tnlvnnlin 
iK'tw,  .'ii  iS(,5  all,!  i,|i  ;,  111  IS,,;  til,'  pr,ip,,iti,in  ,,l  rrartiiiL,' 
beasts  was  ,S-j  |i,  r  ,  ,  m.  ;  |,v  i,,i_.  it  li,,,!  i.ih,  n  f,  .p>  |„  i  c,  nt. 
The  <'.\tcnt  ,,|  tuli,  r,ii|,,H~  ,iiii.,ii-  111,  ,  ,ittlc  ol  tlir  I'liit.-ii 
states  ni,i\  h,  piil-.-d  |,\-  th,.  i.,ll,.uii,o  ||onr,-  piil)li>h.  ,1  in 
ic^()8  I)\-  th,  i'.iii,  ,111  ,,|  .\iimial  lii(|ii-<i\  ,it  W,i>liin-toii.  Out 
of  400,000  annual.-,  test<(i  with  Inh.'i,  nlm.  th-  ina|oritv  l»in:< 
dairy  cattle,  (yz^  jkt  cent,  n  ai  t<  d-. 

I  111,,  I,  Miosis  iis  it  ix-curs  naturally  in  llif  bovini-  >(,(h  it ■>  is  usually  a 
,  lirunic  iii.sea.se:  an<l.  th,,ut!li  it  may  W  e.Mensive.  often  cau.ses  reinarkably 
little  con.stitutional  ilisturbanie  or  deterioration  <,f  ondition.  Sc  liro.iler 
and  Cotton  were  so  impressed  uitli  this  fact  tli.il  tlu\  u, nt  s,,  t,ir  .i-  t,,  speak 
of  the  existence  of  advanced  tuberculosis  with  extreme  .iiiil  \,,lini,im,us  lesions 
m  cows  that  presente.l  n.,  visible  .si^n  .,f  disease  duriuK  life.  (1(^04,  21s/ 
■  \»H.  Hep.  U.S.  Ilurcau  nf  ,\„nnal  In(iiislt\.  p.  (,)  ) 

.M,  I'adyean  also  says  that  -  a  stock  owner  may  find  when  he  te-t-  Iih  .luini.ils 
(with  tuberculin)  that  he  has  20  or  (o  fier  cent,  of  them  affected,  and  yet  he 
may  not  have  lost  a  single  animal  from  tulx-rculosis.  or  noticed  any  deteriora- 
tion of  their  health  in  previous  years."  (,/„»»-«.  „/  Cnmp.  Path,  ami  Tlurap. 
l8<W,  vol.  xii    ],    .'(iQ  ) 

35.'/,  .inn.  h'rp.  i'.S.  Hurcau  of  Ani)iial  Ituiu!,!ry,  p.  yy. 
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llir  (litl.nn.c  iK'twtiii  tlusf  fif^urt's  is  rmiarkahli cniMii^li, 
1)111  if  now  wv  look  at  the  "Statistic-,  of  the  slaughter-house 
there  will  he  seen  such  extraordinary  discrepaney  as  will  go 
far  to  undermine  any  confidence  which  wi'  mit,'ht  otherwise 
plao  in  sudi  returiK.  Thus,  to  take  a  rather  an<  i.nt  exampK 
from  Straus>  work,  we  find  that,  though  bovine  tuberculosis 
was  notorious  in  Saxony,  so  much  so  that  Straus  calls  it  "celle 
terre  classi(iue  de  la  tuberculose  bovine',"  the  returns  for  that 
country  lor  the  age  jKritids  when  bovine  tuberculosis  is 
commonest  (over  3  years)  are  given  b\-  Siedamgrotsky  as 
only  about  one-third  as  high  as  those  tor  1  li  w  li,  ,!,■  of  Geniiany 
as  collected  by  Kiicki.  Thr  figures  nia\  b.  -km  on  thr  oppo- 
-itf  page.  It  may  be  added  tliat  Strau^  liim^If  did  not  .all 
attention  to  the  discrepancy. 

Again  the  freipiency  of  tuben  ulosis  anu.ng  the  cattle  of 
France  was  estimated  in  i.S.Sc>  by  Arloing*  at  only  o-^  per  <rnt  , 
whilr  among  those  o\er  two  years  old  slaughtered  in  I'.,  ilin  it 
was  jMit  by  Ostertag,  who  for  six  yi-ars  was  one  of  tli.  dn,  f 
inspectors  there,  at  3.5  per  cent.^  Such  extnmr  diff(  rmce.  in 
niighi>ouring countries  are  bevond  belief,  and  onl\  >1imw  tlietin- 
.-liabilitv  of  estimates  based  u|».ii  -lau-hter-house  inspection. 

In  111.  rnit((l  'States  the  tojiowing  n  pnit  was  made  bv 
M.hiM,  Cliiet  ol  the  Bureau  of  Animal  ln(lii>try.  Out  of 
7,000,000  cattle  (not  including  calves)  slaughtered  under  Federal 
inspection  in  irjoS,  o-q6i  percent,  were  found  t<.  be  tuberculous. 
Melvin  adds  that  a  larger  proportion  of  the  animals  piivatelv 
slaughter!  d  an  tuberculous,  and  In-  arrises  at  the  e>tunate 
that  ■nioiv  tiuii,  I  per  nnt.  of  tlic  beef  cat tir  in  the  I'liitid 
States  are  affected  with  tuberculosis  in  some  tiegree*"  ;  .uid  li. 
add-.  10  p.r  cent,  of  thr  dair\  rattle  an   lub.  ivulon--'. 

'  Str.ius,  J. a  tuhetculi'se,  p.  320. 

''  Arloinf;.  "  Tulx>rculosis  cotihidcreil  from  tlu;  puint  i)f  view  ot  Sanitary 
police."  Translation  of  a  papor  coininunitatcd  to  the  International  Veterinary 
CoHRrrss  in  I'lris  in  1.SH9,  fount.  .>f  Comp.  Pathol,  and  Therap.  vol.  11, 
p.   iw. 

'  Cite.l  in  ^Mi  i;<lit...ial    \iii,  le,  Jourii    of  Comp.  Pathol,  etc.,  1892.  vol.  v 
p.  56. 

*  2yh  .-Inn.  Hep.  p.  .)8.  Ihis  may  b«'  compared  with  the  9-25  pir  ueiit.  of 
dairy  cattle  which  reacted  to  Itiberculin. 

*  loc.  cil.  p.  lOI. 
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The  Af;c  Imidcnce  of  Tnbcnnlosis  nmong  Cattle.  Whatever 
we  may  think  of  thf  absolute  vahio  of  slauRhtcr-house  figures, 
relatively,  as  to  the  comparative  frequency  of  pross  lesions  in 
animals  of  ditf(  rent  a/^es  in  any  one  locality,  they  may  doubtless 
be  accc|)ted.  They  all  show  an  immensely  greater  frequency 
in  thi'  older  animals,  thai  is  to  sav  in  the  cow  (for  there  are 
lew  bulls  ol  1  (iinpaKihle  a.;(),  than  in  young  ones. 

lake  for  ixjunpi.  tin'  old  figures  already  mentioned  as 
quoted  by  Straus  from  SiedaniKrotsky  and  Riickl.  Though 
thev  differ  greatly  in  absolute  magnitude  they  agree  fairly 
well  in  showing  a  remarkable  increase  of  tul>crculosis  as  age 
advances. 


5ft': 


1  iibcnulfbis  am, Dig  Cattle  in  Su.xuny  (Sieiiaiiiji^nitsky)  ami 
Germany  {Rockl)K     {Showing  Increase  u'lth  Age.) 


"'<-«^  I— i  1— "  »<  )f.»r^ 

I  year  yean  year*       -    lunl  over 


Saxony  i8Uq  o  ood 

Oerninny  18,^8-89  04 


o  (> 


1  1   1 


^  1 


I 'J 

n  4 


These  figures  may  be  supported  by  others  based  on  the 
tuberculin  test.  The  following  were  commuuicatixl  by  Bang 
t" 'Ik  liitriii,itinii,d  1  ubiiculosis  Congress  liil. I  It  Washington 
in  ii)ii(). 

Results  0/40,000    iiihocitliii    L   .<  on  (\ittlc  in  Dciiniiuk 
(Bang)^.     (Shoicin:^  Increase  nf  Infection  with  Age.) 


A. 

laiiiitht 

555') 
12  I 

6  months— 
1 J  year. 

years 

years 

( )ver 
5  years 

NiiiiiIxT   ICx.iniini'il 
Percentage  Keatteil 

77H 
275 

5047 
386 

10350 

44  9 

1 1.024 
48 

'   l-a  liiherciilii.'.e,  jip.  321  fi  seq. 

*  "Bekampfung   der  Tubcrlculnse  der  Haustiere."     Rep.    I'liti    Inteinat. 
Cn»g.  on  T'ti^rniihiii,  VV.i3liinK'on  iSyj,  voi.  iv,  pt.  .:,  p.  355. 
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With  thc-r  ivr^ult^  -Mill,  --tati-tic-  cnllrctni  in  tlii-  r.,iintrv 
In-  Drh'pinr  in  mu  iniv  Iv  cmipaicd.  Thr-,,'  arc  l)av'd  m.t 
only  nil  till),  iviiljii  t.M~.  hut  aiv  cdntn.li.d  i.\  raivtul  [xist- 
mortcni  .xamiiiatKai.  Tlir\-  nl.r  to  ;-,,  aminaU  Inmi  tlio 
iU'iKlib(Hirli.HKl  ,it  Manclustrr  and  Cheshire,  and  in  -.onir  cases 
from  N-(itland.  Over  (.nc-tliiid  nf  the  examination-  wdv  made 
1)V  I)cl,-piiic  him-cjl,  and  the  iv^t  In-  I'lol.  Hamilton  or  i.v 
\-ctcrinat-\-  -urL^c.jus. 


I'tibcnithis'.s  t>f  iiilllc  in  .\Lnuhcstc>-  uiul  li/sciJicrr 
(I>i-!cpnic)K     (5/;('«/;;-  Increase  I'J  Infcdtou   ,,illi  .1-c-. 


-|-m;il 


Jil  l.S 


Xu.nhor  I-N.iMun.-l ,         .,,         3,  „,  ,-         ^.. 

Perci-ntage  1-ii1htcu1<.iis        34       13  2      24  i       23  5      48  9      76  o        30 


All  the-,  ii-m-c-.  (iiinhin.  i,,  -how  that  labcn  ul. .>i>  i-, 
extraordiiiaril\-  lici|uiiit  anion-  ,,,\v-.-.  in  \n,mL;  cattle  it  is 
less  (-oninion  ;  M.  I'advean  in  i.So^  -tated  that  the  jiropwiti.  m 
ot  tuher,  ulo-i-  aniom;  1m. \  ine  annual-  lutweeii  ,i\  and  eiylid-^n 
nMiitli.-  ol  aye  I-  (|inte  in-|enili(  ant-'. 

'   ■■  H"\nu'  tuhiTculDsis.-'  /v.if.  \ut.  1,1.  .-!■.■.    luj. 

■'  Yiuiiii;  and    WalkiT.  alrculy  rt'fi-rrc.l  t...  foun<l  .1111011;;  ji,  cows  no  less 
than   I J  tiilxrculous-    that  is  to  say  .55  per  <  .nt.     The  iniri'ase  in  the  fre.)ucncy 
<if  infection  with  ape  is  shown  in  the  followinR  analysis  of  their  results. 
Tiil.nciili'sis  III  CiUth'  in   Aberdeen  (Young  ami  Walker).     Slhni<iii,i; 
fiurease  uith  Age. 

Hi-i|->.r>.  Hull-, 
lliili...k- 


\.;.- 


NuMilicr  i:x.iMiine(l 
Percentage  Tubertulous 


19 


45 


57 


i.t 
77 


I'hc  above  is  a  nu.dilied  arr.iiij^cni.iu  -.1  I  i.iipme's  analysis  of  the  Aberdeen 

figures.     See  A,n,.  Hep.  Med.  Ojf.  L„e.  (,.>v.  lid.  igoS-,, :   hg.  opposite  p   408. 

^   h<lit.,n.il.\nicle.   J„ur,i  ofComp.Patlwl.andT)urap.i)i^^,yu\.\n.^.2(jg. 
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In  ti'.  .all  tub,,,  uld-i.  N  piwlMl.lv  iinlir,,,uiit.  tli.iH-l,  l„Te 
tluiv  1^  a  -.M>cl  il.ai  ot  <li-,avpan.v  in  tlir  lii^mv^.  Dclrpiue 
nkrriiii;    tM   ahattn,,-    ivturii>    pnl)li>li,  ,1   diuiW   in   (icrmanv 

Drnniark  .nul  l-i-an. V  .tat>  (1  that  Miilv,,!!.' nnt  nt  J  ;o()  ralvis  was 
'"'l""'''''  '"  ''■'''■'■  l""i  l<"i'i'i  tnl)rn  nloiK.  Small  as  lhi>  litjnrc 
i>  It  aijivc.  taiiK'  wvjl  u,t|,  that  -iwn  |,„  tli.  (nitcd  Statr"  by 
M.  iMii,  wh,,  -tatr.l  that,  win!,'  al.nut  i  p,r  ,  mt.  ..|  all  thr  cattk' 
slaiif,'lit.  nd  u,iv  till),  ivnlMU.,  anmn.y  ur^ylv  _',,„„,,,„„)  calves 
killed  cinnn.t^  th.'  siinc  p.ri.ul  ,.nlv  o-o_.^,  p,.,-  ernt.  wcv  simi- 
larl\-  aitcctixl.  These  tij,Mires  Imuvv.T  are  n,,t  hmnr  out  bv 
tnbeieulin  te.t-^,  and  a-  u.  have  alreadv  >een  Han^  fcmd  that 
aboMt  12  p>  I  (  ent.  nt  the  ,  alv.s  in  Denmaik  rearted'. 

Perhaps  we  ean  br.t  pul^r  n(  the  lr..,p„nev  nt  tubeiTulosis 
ni  the  ealt,  at  I,  a>t  m  the  nei.^hbMurh,,, k1  ,,|  L,.„d.m  bv  some 
li^ure.  pnbli.hrd  annnallv  In  Blaxall.  whn  i>  n  >p„nsibl,.  under 
the  J,neal  (.nv,rnni,nt  I-!,,ard  l,,r  the  ,)n,diu-tinn  nl  vaccine 
Ivinph.  A  number  ,,1  ealv,  s  ai,  pu^cha^^d  each  war  for 
tlH'  I  nrpMM-  ,.!  mculation;  and  wh.n  the  Ivinph  ha.  been 
"btained  the  animal,  aiv  kilhd  and  Mibjtrted  to  a  M-arching 
■  xaminatinn  bv  the  wt-rmarv  inspectors  of  the  Board.  From 
time  tn  time  a  tubrreulnus  animal  i>  detected,  and  th,.  Ivmpli 
winch  It  ha.  .upplud  i.  de.truNvd.  X,.w  ,h.  proportien  of 
tnbercnl.Mis  ealve^  tound  .ach  year  ha.  been  publislu^d  smce 
U)o^:  and  11  wr  a.ld  tn.^ether  the  f.Knres  fnr  the  eleven  vears 
i«92-9-;  tn  I01-'  1,1  w.-  hnd  that  m  all.  sooi  calves  were 
slansl.tered  ami  .xaMinird  and  that  ,,t  th.  .c  v)  w.iv  f.nind 
to  e  hibit  cNid.nce  ,,f  t ul)ercul.,u>  di..a..'.  Thi.  i;iNv.  an 
iiu  nlen.-i-  III  1-11=,  pir  eiiit.- 

//;<■  A-,-  at  ..huh  hijcctinu  Ouios.  Pniiisposni^  (\,„srs 
l/h  Influaur  nf  /,„,/„/,„,,.  Th.'  statistics  which  wi^  have  just 
l>een  r.Au.wmj,  .h,,w  cl.arlv  th,  incnasinj,-  freqiu-ncy  with 
'vln.h  tubercnl.Ms  i>  ,v,,,.;m/..l  m  cattle  as  af(e  advances' 
and  more  partunlailv  tluA  .h..w  that  th.'  e.,w  i.  v.tv  nftcii 
alfected  and  th,'  .alt  .  ■  ^mparatnvlv  laielv.  l^nt  .nice  the 
lif^ur.'s  an  cnmpiled  niainlv  li.uii  the  ivtmn>  of  s|ani;hter- 
lu.uses,   and  are    th,nt,.r,-   ba...!    „,  a    iari,'e   .-xteiit   on'^ross 

'   <-'(-).  li.aig's  (...st-iiiortfin  roMili.. It    \,m  lni.  (sec  p    i>,) 

-•  A»n.  H,p.  Med.  Off.  Loc.  Gov.  Bd.     .Keport.,  No^.  3,  to  42. 
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anatomical  lesion^,  it  ma\-  bv  n\)\,rtri\  thai  after  all  the  calf 
may  \i  r\'  ])r()i)alily  hr  atlrctnl  miu  '.  more  froquemly  tlian 
tliest>  fii;uir^  imply,  >inrc,  it  tin  di-i ,  -  |)ri)f,'ri'SS('s  very  slowly 
as  is  j)nili;il)l\-  the  caM-,  li-^ion--  at  lin'  a,i;r  in  ([lustinn  ma\'  not, 
as  a  rule,  ha\e  attiiincd  >n(  h  a  >i/i'  a~  toattrai  t  iiotici'  in  tlie 
slan,i,'hter-hon>r.  I'rcil)al)l\'  this  ohji  c  tion  i>  ncit  without 
lomidation,  and  it  i-  supporti  il  1)\'  the  la(  t  that  Han,i;  tomid 
SI  I  considriablf  a  proportion  ot  his  c  ah  0  rcietod  to  t  iihereiilin. 
Hut  lAi'ii  Hand's  li-urrs  show  .1  reniaikabh'  iiurrasc  in  the 
tre(|uenc\'  "1  inhetion  a^  one  p.issis  Imni  the  Iowit  to  the 
hi^htr  a,!;e  ;>(  rioels.  (  ons'(|Uentl\ ,  unlrss  we  are  preiiaicd  to 
maintain  that  animals  with  early  or  latriit  tuix  renhjsis  dn  uot 
react  to  tubrr(  nlin,  we  eaimot  u])hold  the  \irw  that  the 
inajoritN'  o|  inlietioiis  taki  jilaee  rarh'  in  lili-:  on  tiic  (ontiary 
it  would  appear  that  thr\-  oeein-  with  inen■..^inL;  Impu-ney  as 
ai,'e  advanei's. 

II  this  is  the  easr  it  follows:  11)  .ithtr  that  the  cxtcnuil 
coiuiitioiis  predisposiiii^  to  tM])i'irulous  inlc(  tion  are  more 
[re()U(iit  .miont^  the  older  than  .mioiig  the  youn,i,'er  animals 
which  is  ini])rol)able — or  {>)  that  the  /«/t77;((/ forces  of  the  bod}', 
who^e  ob|t'ct  it  is  to  n  sist  inhction,  bccoim-  weaker  as  age 
adva^ce^,  either  contimiMiislv  ami  i;raduall\',  or  iiTe,i;iilarl\-,  at 
certain  critical  periods  of  hie.  A  third  p:)ssibility  aUo  there  is, 
nameh'  that  b\  their  cuimilati\e  cltect  repeated  iiu'asions  of 
tubercle  bacilli  an'  particularK  liable  to  produce  pro,yressi\"e 
disease,  and  that  eonsicpuntly  the  lon!,iii  the  animal  lives  the 
more  chance  there  is  that  such  repeated  iiuasious  shall  i)a\'f 
occurred  m  sulliiient  (juantitN'  and  suliiciiaith"  oiti  n  to  juddiKr 
disease.  But  exjx.-rimental  in\esti,i,;ation  Iruds  no  suppurt  to 
any  such  \  iew,  and  011  the  contrary  shows  that  doses  ot  bacilli 
individually  too  small  to  caise  pr()f,'ressive  disease  ha\-e.  when 
repeatetl.  an  immum/int;  effect.  We  tlierifcire  sei^m  dri\"en  to 
conclude  that  Ihc  icasmi  „liy  llic  frequency  nf  iiijcctioii  nicrcase'^ 
as  (ii^c  (idvauccs  is  to  be  snui^lit  in  physiulugieal  dummies  lehieh  tend 
to  inerease  suseeplihilitv. 

This  conclusion  however  seems,  at  lirst  sif^dit  at  least,  to 
be  ^harplv  opjjosed  to  experience  deri\-ed  from  e\])erimental 
infection.     I-'or  the  latter  shows,  with  ii<i  uin  eitaint}',  that  young 
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•  ■alvt's  iiia\  l„  inlrrtrd  luurh  moiv  ,u>ily  and  ninic  sc-\vivly 
iliai)  ;uiniuii>  s. Acral  months  oldir.  I!ut  v.r  do  imi  know  that 
ili(>  pnwrr,,!  n-^istiiii^  tiil).T.  uImiis  iiilc,  tiMii,  wlnrli  i-,  tliii^  >|i,,\vn 
lc>  in.  icaM'  ,i^rratl\  dnrin;;  tlic  In-i  war  oi  two  ,,t  liir.  r,,ntiinRs 
t"  (Im  ■.,,  altn\\ai(K,  .,r  indrtd  innain-  at  thr  lui^li  l.wl  wliidi 
It  att.ti?!-  ahoiit  thr  rndoi  tliai  pnunl.  Inr  <\|hi  iiiu'nt>  on  adult 
hnvuH-  annnal-  ha\.'.  (.unii^  to  tlic  cxihin,'  win.  h  thrv  <'ntail, 
'"■'■"  I"iii''-<1  111  iiimihrr.  jiidi^mo  luAwxcr  in,ni  -ii.h  lact^  as 
h,i\-c  mm,  t(,  li-ht  li-.Hii  (  xiMriinrntal  irsran  h.  a:>  wvll  a>  Iruin 
"nmion  c.xih  ri.iu  ,■  <>|  the  natural  di<,aM'.  it  mviiis  pmhahle 
ihat  th,'  |H,uvr  ..I  ic.istan,  .■  iva.  lu-  a  maxnnuni  about  tlic  end 
ol  tiir  period  ol  -niuih,  and  i.main-  altn  that  at  a  lairlv 
>on-lant  level,  hut  siihj, ,  i  to  depn-Moii^  hroi-ht  ahout  hv 
various  di-turbiiii^  (  aii>e-. 

What  th.ii  are  th.  raii>e->  uhieh  ])r,,diuc  dei)re->ion-,  in  the 
ie>istin,ti  power  ,,|  th,  ho\ine  .peeie>?  Doubtless  they  are 
nianv;  but  then-  r-  our  whi.h  mvui-  to  be  of  mure  impox'tance 
ilian  all  thr  re-,t.  WV  nui^t  remember  that  it  is  the  cow  with 
win,  h  wr  are  inaiulv  eone.'rued.  We  know  littl.'  or  nothing,' 
about  the  prevalence  ot  tuberenlo>is  in  the  males  of  ecpial  agtT, 
-inee  tlii-\-  are  seklou,  permitted  to  li\e  so  Ion-;  but  it  nuiy 
be  doubt,  il  wluth.i.  if  thr\  w.iv  all.)Wed  to  attain  the  same 
it^.'.  it  wouki  be  .luvthm.t;  like  so  j^Teat  in  them  as  in  the  cow  ; 
..nd  we  diall  iM-obably  not  be  wron.i;  if  we  kiok  lor  the  pre- 
.li>p.i<inK  i'an>.>  ..f  tuber.  nl..M>  in  the  latter  among  the 
|)liy>iokigi(al  ci-iM>  which  are  peculiar  t..  tlu'  lite  of  the  female. 
It  will  n.it  b.-  foriiotten  that  it  is  only  by  artilicial  selection, 
pradi^'d  ..n  (.innth-ss  ^;.>nerati..ns,  that  the  cow  ha>  been 
brought  to  \iel(l  Mich  unnatural'  (piantities  of  milk  as  it 
•ommonlv    .loe, ;     and    it     w..ukl    not    b,'    Mirpri>inL;     if     an 


'  It  was  l.,un,i  l>v  the  wnt.r  wlun  vi-„lii„M  i,t  St.insU.,1  l.,r  tlio  Kcvil 
u,>mn.,s,„„  that  the  nchnc.s  ami  quantity  .,1  the  Jersey  cows  nulk  was  suc'h 
that  ■£  calves  was  all..wecl  freelv  to  s.kU  their  mothers  and  t„  take  as  n.u<  h 

!"  ;'V,  'T"™'"'  '^'■'  ""•'  "'"''"^'  '''"^  "^  <)iarrha  a  ,,n,l  the.r  intestines  wer. 
tmnd  filed  with  deconiposing  curd.  The  writer,  wh„  was  responsible  for 
this  nielh.,.1  of  foed.nK,  obstinately  persevered  in  it  for  some  time,  insisting 
igainst  expert  achi.;e,  that  it  was  absurd  to  think  one  could  iinpr.ne  upon 
Na  ure  s  method  of  allowing  the  y.-ung  to  feed  fr.,m  their  own  mothers 
But  after  k.sing  a  good   many  calves,  and  always  finding  m  their  -ntestines 
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acccimpIisliMicnt  nt  -o  rxactiiij,'  a  natuM'  ha«!  hicn  acqiiirt'd  at 
the  cxpi'!!^!'  Ill  -nine  MtiiiT  lapacitN',  siu  li  a-  llir  power  dl 
rosistin.L;  tnlinc  nli.ii-  iiiln  tn'ii'.  It  mciii-  prohahli-  tliiii  tli.it 
it  is  hcian-i'  ni  i\\,  r\ri'»i\c  di  niainN  madr  1)\-  tlir  pntcessos 
oi  lactatii'M,  wliii  li  lia\c  luiii  diAcldpid  iar  li' ahikI  iIu-  l»)nnds 
ot  wliat  1-  natural,  iliat  tli'  mw  i-  .-o  niih  h  uidir  Irnpu'iitK- 
inlirtid  witli  tnlnrrnldM-  tlian  tin-  \(iim;;ii-  nuinln  r>  nf  its 
fiwn  rail-,  and  it  i-  pnihal)l\'  also  l)ccaii>i'  tlirsr  (Iniiaiuis  fail 
iar,L;(l\-  (ui  th'  inaiiimary  ;,'laiKl  tliat  this  oriiaii  is  so  often 
impiicati  d'-. 

tlie  CDnihliniisdcsLribcil  above,  lif  H'lvc  w.iy,  aiid  .illovvcil  the  <-.il\  o  .ittcru.iriU 
burn  on  tUv  placi'  to  l)e  brought  up  by  hand  on  a  porlum  of  thr  inotlur  s  nalk, 
.-uit.ililv  diluted  :    and  after  tlii-;  there  were  no  furtlier  losses. 

'  I  lie  nadir  will  ii"tr  that  ni  tlie  vcsetable  kingiloni  a  similar  law  seeing 
to  hold,  and  that  n  iiv  a  plant  which  has  iR-en  brouf^ht  arttlieially  to  yield 
particularly  beautiua  tif)wers  is  liij;iily  suscejitibh'  to  infective  disease.  One 
might  jioint.  for  exaniiih  ,  to  the  jirevalence  of  (hsease  in  the  hollyhock  and  the 
mallow,  and  the  liability  of  the  choi<er  kinds  nf  ( ineraria  lo  be  ,itt.icked  b\- 
bl.ick   tly 

-  till-  ainunient  iiia\'  be  siippoitid  li\  iRKitive  e\iili'iue  drn\ed  Iron; 
other  species  of  animals.  Mammary  tulH>rculosis  is  uncommon  in  many  .mim.iU 
which  frequently  sufifer  from  tuberculosis  in  other  organs,  for  example  in  the 
guinea-pij;.  in  which  species,  among  his  exi>erimental  animals,  the  ,iiitlior  h,i- 
never  seen  this  gland  atlected.  Tul)crculosis  no  ilonbt  occurs  in  the  huiiMii 
breast,  but  the  disease  is  far  from  common  ,in  1  it  i>  possilile  that  iii,in\ 
cases  so  diagnosed  are  due  to  another  cause.  The  latest  review  of  the  subjec  t 
is  that  published  by  Deaver  in  11)14  (Am.  Journ.  of  Med.  Sciences,  vol.  cxLVii. 
p.  157).  Thi>  author,  .ifter  rejecting  all  cases  unsupixirted  by  microscopic 
examination,  was  able  to  collect  from  the  records  of  the  previous  dec.uU 
onlv  74  cases  (including  five  of  his  own),  Hut  if  we  were  to  insist,  as  we 
have  surely  a  right  to  do  in  these  days,  n  it  .11  histological  e\idence  only, 
but  on  demonstration  of  the  tubercle  bacillus,  lew  ca.ses  would  remain  111 
the  li-l  The  following  instances  ,ire  gathered  from  Deaver 's  p.iper.  I'liller 
Hr.insburg  and  Stroniberg  demonstrated  tubercle  b.icilli  in  stained  section^ 
and  Ingier,  Schle)'.  Uuvergcy  and  Davis  found  them  in  smear  preparation- 
Only  two  instances  of  transmission  of  tul)erculosis  to  animals  by  ino<  ulation 
(by  far  the  most  satisfactory  test)  are  recorded.  Hcjtii  /\  ioni  and  voii  liberts 
are  said  to  have  grown  tubercle  bacilh  from  lesions  ol  tin  hiuii.iii  brci^i 
The  author  has  not  seen  the  former's  paper,  but  in  the  latter  [.tin.  /fie.j. 
Med.  Scieit.  lyoij,  vol.  rxxxvili,  p.  70)  it  is  merely  stated  that  cultures  were 
sown  on  egg  media  and  soon  died  out;  even  the  fact  that  they  grew  at  all 
IS  left  to  be  inferred.  Among  Knglish  cases  there  are  but  few  in  which  the 
diagnosis  is  based  upon  the  presence  of  the  tubercle  bacillus.  No  mention 
of  them  occurs  in  the  description  of  the  case  recorded  by  Shattock  (iHSy), 
and  in  those  of  Hebb  (1888)  and  Lane  (181^)  they  \u-n  looked  for  m 
vain.     In    Scott's   collection    of  27  cases  (1904),   21  ol    uIikIi   were  verified 
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I'ortah  of  Infcciion.  Siiscc-p/ihi/i/v  0/  I  \ino!,s  fi,s,tcs.  Th,^ 
Mi-ans  im.st  frequently  atlected  in  tlic  nx  i,,  ,  ,,,,.,  ,,t  natuiallv 
.•ir(|unv(l  disease  are  the  Junta's,  pl.une  and  th.,ra.i,  Ivmpliatic 
i:laiid>.  l.rs.  iivqiu-ntiv  tiir  i>rincii)al  l.-,i,,n>  ar.'  tniind  in  the 
idaiid.  nr  ni-an-  of  the  alHloininal  ea\it\-.      Vny  fhi-  rca-un  it 

i.y   mKn-.copi.    ux.i,uuuiu.,n,    the-    lui.ln,,.   ,,f    i .r,|,,    I,,.  ,11,    ,„    ,|„.    l.reast 

.Nfit  ,s„nly  reconk-a  ,„  tuo  cax..  ,„„1  ,„  ,,n.,Ui.r  th...  n,Kro-„n^an..sms 
were  f.mml  „>  the  ax.ilMry  kI,„u1,  I„  ,|„.  ,v.t  cliaKnosi.s  <leiH>n.le,l  .in  •'foci 
of  Kranulat.-m  t.s.ue  an,l  en,|.,tlu-l,,,l  ..IK"  s,.n„.t,m,.s  with  and  ^nn.ctimes 
u.thout  Kiant  celN,  ,uhI  on  <,th,r  snuUar  ,,n,l,  as  I  thuik.  n,.t  ,nut,-  con- 
Mncmu  histological  ,a„|.„,,.  (St    l.:.,yl.   li-f.   Rep    vol     x,     ,,    ,,-) 

In  .■.ermany  (I..U)  Man.lrv  r,.p.,rt,.,l  seven  cases  of  hr.n.an  ,„a„„narv 
N  .TculoMs  which  h.  ha.l  hinH,!)  ol,„.rve,l  ,n  the  Surgical  Cl.n.c  at  Tnb.nKen 
Hut  he  says  that  UilHule  1m,  ,11,  urn-  rare;  he  onlv  found  then,  in  t«o 
-asos;  an.l  ,n  one  of  these  ,l  was  only  a  sm.^le  bacillus  that  uas  s,.rn.  The 
diagnosis,  tl,,„.  d.|H.n.|e.:  mainly  on  anatomical  structure;  an.l  no  animals 
seem  to  have  been  injected.  S.;on  after  this  Bender  added  three  more  cases 
from  Heuklberg.  In  these  tubercle  bacilli  were  found,  but  thev  were  relatively 
scarce,  an.l  again  no  animals  seem  to  have  l)een  inoculated 

The  writer  has  examined  two  supp.,sc(l  instances  of  tuberculosis  of  the 
luman  breast,  and  injecte.l  emulsions  of  the  diseased  tissues  into  guinea-pi^s  • 
but  he  .lid  not  suc.xed  in  pro.lucing  tuberculosis  on  either  occasion 

We  may,  I  think,  cncludr  lr,„n  the  evidence  ]ust  considere.l  ihat  tuber- 
■  nlosis  ,,l  the  human  breast  is  n.a  ,i  common  comhtion  ;  one  mi-ht  venture 
even  to  .lescribe  ,t  ,,s  ,,,,,■  On  the  .aher  h.md  mammarv  tuberculosis  woul.l 
seem  to  be  frcpient  not  oulv  in  the  ,.,w  but  m  other  ..nimals  also  on  who.c 
iinlk-supply  a  large  demand  is  made. 

.\  case  of  mammary  tuber,  ulosis  uas  be.n  rep,.rted  in  the  goat,  (Recual 
Ic  mcd.  v(t.  rqoo.  ahst.  in  the  Vrlcnnary  Journal,  vol.  ii,  .\.S.  p    log  ) 

In  female  animals  wliih  pniduce  a  large  numl)er  .a  y,„in,'  at  a  birth 
.1  corresp..nding  strain  must  be  imix.se.l  up,,n  the  milk  pnulucing  system 
In  such  .inimals  mammary  tubcrculo.sis  would  seem  to  1„-  partioilarlv 
onim,.,,.  Ihus  It  occurs  fre.iuently  in  th-'  prnhtic  pig,  th,.UL;h  pn.bably 
le.ss  commonly  than  m  the  dairy-supplvniL;  ,,,w  (.\Iohler  an,l  Washburn) 
.\mong  the  3,,  >u,ne  ix.imine.l  by  A,  S.  (;rill,tli  .md  l-.  Orimtli  although 
these  include.l  but  feu  adult  animals,  tube,  ul,>s,s  «as  tui,  e  seen  in  the 
mammary  gland,  ami  in  another  case  in  the  supr.i-m.imm.irv  lymphatic 
gland  (/i-.C.r.  l-in.  Rep.  ,\pp  ^„\.  „,,  p,,,  ,3,  ,,t  ,,,,,)  i„  ,,„.  ^bbit,  which 
'i.)t  only  produces  many  y.umg  at  a  bntli.  but  th..se  t,.o  ni  a  verv  immatuie 
■ondition,  so  that  they  have  to  remain  t..r  .1  l.mg  tinu-  d,|Hn,l,'nt  ,m  their 
mother's  milk  lor  sustenance,  the  writer  Ims  in,.re  than  .mce  seen  mammary 
tuberculosis;  and  A.  S.  Griflith  reni.ok.  .if  this  s,>ecics  that  even  the  human 
tubercle  bacillus,  which  has  in  generil  very  little  Mrulence  for  it,  may  cause 
tiilKTCulosis  in  the  functional  mammarv  gland  {R.C.T.  Fi,..  Rep  \pn  vol  i 
!>•  i<>)- 

From  these  ex.impl.s  it  seems  p.'niKSMbI,.  to  ,  ..m  lu,le  tli.it  sus,  epiihihtv 
t  .  tulxTculosis  in  any  given  organ  is  greatly  increa.sed  by  excessive  functional 
activity  (compare  also  the  dog's  heart,  p.  491  footnote) 
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is  l)ilir\id  tliat  tlic  iiis<iiM'  is  nion'  ofti'ii  cimtracti'd  li\' 
inlialatidii  than  1)\- ilit;liititi(iii.      (Nocard,  Straus,  M(Fadyraii.) 

Tiu'  mii>clts  arc  very  Mldoin  attcc  ted',  Imt  the  mammary 
f^land  in  tin'  tow  is  iiltm  tlir  ^(  ,it  ni  tulx'rciilosis  :  and  it  is 
this  tact  and  thr  (•cjnM(iu<  nt  Kiutaniination  ot  tiir  milk  with 
tnlHiclc  bacilli  tiiat  L;ivi^  to  Ijovinr  tuhi  rcnlosis  must  di  it> 
inii>i  irtanc  r  in  rtlatiuii  tn  liuinan  i)atli(il(i,L,'\'. 

Wlu'tlur  the  milk  may  Income  intitt^tl  hv  bacilli  carried 
by  the  blodd  >trtam  to  the  manmiarv  t^'land,  and  in  the  absence 
ol  tr.ben  uloii>  chauf,,'es  in  that  uri^an  itself  ha>  i)e(n  m;ich 
debated.  Ricent  researches-  clearlv  show  that  it  may  somi'- 
tinus  becnme  contaminated  in  this  wa\-.  But  it  is  probable 
that  in  >uch  cases  the  number  ol  bacilli  is  seldom  larf^e ; 
and  it  can  liardl\-  Ik-  doubted  that  whenever  tli<  ^e  orfjjanism^- 
are  i)re-cnt  in  dant^crous  (|uantitii's  in  the  milk  almost  in- 
variabl\  the  udder  itself  is  tuberculous.  Of  more  practical 
impo.  auice  is  the  fact  that  earlv  tuberculosis  of  the  udder  is 
difficult  to  detect,  and  that  e\-en  advanced  dist'ase  of  this 
orj^an  cannot  easily  bi'  distin,i;uished  from  induration  due  to 
other  catiscs. 

A  curious  point  well  worthy  of  consideration  is  the  immunity 
shown  by  certain  organs  and  tissues  which  remain  unaffected 
even  in  the  severest  cases  of  seueralized  tuberculosis.  We  ha\-e 
seen  that  the  nui>cles  almost  alwavs  escape  ;  but  this  is  not  all  ; 
certain  glandular  orf,'ans  >eem  to  be  equallv  inmiiuu'.  Even  in 
the  most  ..^ute  forms  of  experimental  tuberculosis,  when  dis- 
semination has  occurred  by  the  blood  stream,  and  after 
intra\rnirus   injection,  althou,L;h   all   the;  ,i,'reat  organs  and  the 

'  c  i>U  rtan  says  that  tiilxri  ulmis  lesions  ,in-  \  cry  rarely  pre-^cnl  in  the 
nuiscular  .sysleni,  or  llesh  pnn'cr;  nor  docs  the  niiLscle  juice  otten  contain 
haulli  even  in  cases  of  generalized  tuberculosis.  He  goes  on  to  sav  that 
Nocard  injected  muscle  juice  frcjni  jr  iims  altected  in  this  way  into 
guinea-pig.-.  Only  in  a  sinf<le  case  did  one  ot  the  .i»uinea-pigs  (out  ol 
four  used  in  the  expcrituent)  de\elop  tuberculosis,  faultier  repeated  the 
experiment  in  the  case  of  15  cows  and  caused  tul)erculosis.  twice.  Perroncito 
injected  joo  rabbiLs  and  as  many  guinea-pigs  with  the  nuiscle  juice  ot  tubir 
cuUiUs  animals  without  obtaining  a  .-.ingle  positi\e  result.  (Ostci  i.il;,  /wo;.. 
of  Com f^.  I'alhnl.  mid   Ihimp-    isoo.  \o|,  .\n.  pp.   j.(t-j.)3  ) 

-   .A.  S.  tiriitith  and  i-.  (.rillith,   ■"  Ihc    lOxcretion   ol    Tubercle   HacdU  into 
tlie  milk  of  Cows  and  (loats,"  li.C.l .  I'm.  h'cp.  .\pp.  \ol.  iir,  p,  Si. 
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Tuberculosis  cf  the  peritoneal  surface  of  the  Diaphragm  of  an  Ox. 


M  > 


NVIII       <UM,.\Kx|,v,.;    MMirilllllllV   ,,!■   VAKl.K   ^   ok,,a.n^       ;,S; 

mt.'.tiii.il  tnuo.^.i  inav  l.c  rn,\v,i,d  uitli  niimitr  tulxTcir.   and 

uli.n  n,.  Mil;;!,.  l_vn,p|,  ,,.  liaiiinlynipl,  ^l,,iui  n  In  r  fnun  .,l.vi„n. 

l->..n>,  v.t  ti.-  inu>clr.  and  >aiiva,A  .^luuU  ,m  apr,  and  t,vn,.rallv 

'""  till-  paiiina^  and  tli\inus. 

TJiese  facts  rai..'  thr  ,i,ir.tiun:  1),.  thr  ,,r^an.  in  ,iurs|,nn 
"W-  thru-  unmuuitv  t,.  Mip.n.a-  p,,w.  ,.  ut  nMstan,v  (bvuv^ 
l"l->  al.lr  t.,  drM:,,v  tul.Tclr  l,a,  illi,  ,  ,r  inditl,  1 ,  ^n  t  IM  thrni)  nr 
t..ah.t'iic,.,  nn  tli.part  ,.1  tli,  -ndntl,,.!,,,,,!  ,,]  tlim- rapillan.-^ 
"I  l>"W.T  to  a.n.t  talMLlr  l.aclli  uhirl.  arc  l,iMMiii,t  tluT,. 
'''■  ""■  '''"'"'■  ^V,.  knuu-  that  tin.  p,,w,,-  ,,i  ,,,•,•,',(  vari.-s 
'"  'lill'  nnt  <,i^an.  ni  nlatmn  t,.  tlir  takn:;^  up  ,,|  nuliltnvnt 
Mil)r,tancL'^  >ncli  a.  rarl.un  ,,r  .annnir,  and  it  ^vni.  probaMt- 
that  It  vai-u>  al>.,  ni  ivlati.ni  to  tnlHivl,.  hanllr  hut  tlu> 
qiioMinn  rannnt  \vt  l.r  an>u-,Tfd,  and  it  .-,.vin.  to  imiir  .Invct 
invcstigatic/iii. 


I 


ilic  Coi,ip,in,/iir  Siisci-p/ibi/ity  nf  the  Ox  In   I nfvctum   uUfi 
!lh-   ihn-c   fypcs  of  Titbcrclr  liacilli. 

\\,tm,<l  Tuhcnnlnsis.      Prartirallv  in  thr  ,..x  tub,  ,vnl..>is  i^ 
Iwav-  <auMd   bv   tlir   bnxin-   tvj),'  of  bacilln-,.      T, 
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MiK  ,,„,„„,•,,•  1,,  t„lM  n  „|,,M,  .,R.  M-,t  ahv,.v>  tl„.  s,,,i„.  ,„  ,l,|l,Tcnl 

!-...  ,,f  ,n,,„,n,.,ls.      llH.  k,.l,H.ys.  for  ex..,.,,,!..  ..r.urv  m,.  ,.,,„l,|..  ,„   ,1„. 

■I'l'i',  ..ml  -.rM.mi  atk'cted  .n  Hk-  Kuim.a-pif.,      Th,-  sl<,.|,.,:,l  „.„.,|„,  ,,  ,,  „.,„. 

•-■■I,   t„   be   .nsus«.pt.hle  in   .n„st   ,„.,nnn,,ls,    l,nt    ih,-   untrr   h.,.   tui,i-   m^,.,, 

■Uom  se.crcly  att.cU'd  in  the  ni,mk(-v. 

InsomesiK-cios  a  special  w,-akness  w„„l,l  M-.-n,  t<.  be  asscc,,,.,  ,|  «„h  .,n  „„ 
rtj-.n.s  or  structures,  w!„cl.  makes  then,  hable  t,,  .lisease  c.,,:m,|  ,„„  1,,-  .|,e 
•-.l-erch.  baoUus  „nlv  l,u,  l.y  ...Ikt  pests  also.  Th„.  „,  tl,..  r.,I,l,„  a  M.^iinllv 
-..k  p,„nt  «,.„ld  seen,  .,  I,,-  ,h,.  ,o,nts ;  for  ,.„t  ,,,,1.  .,„■  ,Ikv  s,„„e„„,es 
theses,,  , a  ,ul„.,.„l„.,,  ,„„.  ,„  rh,.w„tersex,„.,„n,,-.  ,„..  „,  „  unlre.p.entiv 
.tackcl  l.y  py,wn,c  cocc,  ^hen  these  have  been  e.Npennu.nt.,llv  imeefd 
lit,,  the  blood-stream  and  a  rapidly  fatal  result  has  not  ensnci 

1  he  Kuinea-piK  to,.  wo„|,l  .,,.ni  to  have  a  ueak  spot  m  its  structure,  nan.elv 
II  lhesystcmwhKhd.'.,lsu, , 1,  , he  drainage  of  the  pleural  cavities.      Those  who 
ive  worked  at  the  stan.lanh/ation  of  diphtheria  antitoxin  udl  liav,.  ..I.mtv,  ,1 
't    the   Kreat   majority  of   H„inea-pif;s  which  die  within  a   t,w  .lav.   ,  |     ,„ 
l->t,on  of  diphtheria  toxin,  succumb  to  effusion  into  the  pleura'  an<l  con 
luent  collapse  of  the  liinf,s.     This  result  is  not  peculiar  to  .liphtheria  tov.n 
■'H    may  Ik.   seen  with  e.|ual  fre<,uency  in  guinea-pigs  which  has,-  perished 
-M,  acute  tulK-rculosis.       Sv^ct  with  diphtheria  nor  tubercle   is  ,,  smul  „• 
-It  produccl  in  the  rabhit,  or.  so  far  as  the  writer  is  aware,  in  anv  sp,,i" 
'  ler  than  the  Kuinea-pig.  ■     ' 
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type  111  iMcillii-  lia^  iu'\n   ln-cii  touiul'.   iIm    .i\i:ni  i,iril\.  .iiul 
tlii'ii   |iriil),il)l\-  i>iil\    111    uiiiiii|iMi  t.iiit    li~iiiii^    iM    in   .i^-cK  i.iti' ■II 

Witll    til''    llii\  lllr    Imi  lllll-.. 

Thirteen  instances  iif  natural  tulKTculnsis  in  tht-  ox  were  examine<l  by 
the  Coiniiiittee  of  the  (iesunUlieitsan  t';  tliirfy  were  examined  l)y  the  Koyal 
Commission',    in  each  series  only  the  Inivine  tyiw  of  bacilhis  was  found. 

It  is  possible  however  that  the  avian  type  of  bacilhis  may  at  times  cause 
trivial  lesions  in  the  ox,  as  it  docs,  as  we  shall  see.  in  the  \nn;  or  that  it  may 
be  present  in  o|)en  tul)ertulous  lesions  laused  by  the  lx)vine  b.u  illus.  Kruse', 
in  i.si)(,  iiRiitioneil  a  strain,  isol.ited  by  S.in  l-Vlitc  from  the  IuIhti  iiloiis  lung 
of  an  I'X.  which  was  presuiii.iblv  a  pure  ^trnin  of  avian  l>:icilli.  for  it  caused 
tuberculosi-  in  the  hen  and  r.d)hit  but  not  in  tlie  Kuinea-pi„'.  I'ansini'  ap(K.'ars 
to  have  obtained  a  mixture  of  .ivian  and  bovine  strains  from  the  lunj;  juite 
of  an  ox,  for  the  virus  c.uiscd  tuberculosis,  not  in  the  hen  only,  but  also  in  the 
giiine.i-pij».  These  are  .iniient  examples  More  recently  A.  S.  (Inthtli"  found 
an  avian  bacillus  in  a  pci-sized  gritty  ( aseoiis  nodule  in  the  mesenterii  gl.inds 
of  a  calf  which  had  previously  been  injected  under  tin  ^km  with  human 
tuliercle  biicilh.  Heview  of  the  liter.itiire  however  shows  th.it  iii^l.inces  m  which 
avian  tulxrcle  bacilli  .m  n  p.  .itnl  to  have  In^en  found  in  thj  ox  are  few  in 
number,  and  thev  n-<|iiir''  -.u|)|inrt  l>.-f(irc  -uiv  c.iinlusii.ns  cm  be  Ii:\sff1  011  tln-in. 

Joliuc's  Disease,  rill-  eiviiiii  tiilnrcli;  Ijarilliis  has  hrcn 
siispiTtrcl,  hy  r-iiiiir  ill  \  i>t  i,i,'ati  n's,  tn  111'  till'  r.iiisr  lit  a  pniiliar 
tiirm  (il  rlirniiic  riitiiiti-  wliirli  iirciir>  in  tin-  ii.\,  .iiui  i-- 
cliaraitrii/.i'd  ii~ual]\-  1)\-  iinnun-r  iiuinlur-  id  ariii-t;,-t  bacilli 
in  the  allri'tii!  iiiiHM^a.  It  \va^  lir^t  ili'MTilnil  1)\-  Inhnr  and 
Frittliin^iiani,  iiul  lia>  linii  iiaimil.  after  tin-  tii-t  uf  tlic^o 
obsiiMT-.  jiiliiii  ^  ili-ia^i'.  A  >iiniiar  clisiaM'  has  brcii  iibMT\-fd 
ill  the  >lu  I  p  i)\  Mmknian.  It  \va>  sii;,'fii'sti>d  bv  Markiis  and 
di'  jiinu'  til, It  till  tli.-i  asi'  niiulit  br  c.iiiM'tl  l)\-  the  avian  tiibi  rcli- 
bacilhis,  and  indci  d  a  -train  id  tuftrnli-  bacilli,  nbtaiiu'd  troni 
a  case  ot  tlii-  kind  b\'  Stuiirmann,  was  invr-ti,i;atcd  bv  M.  Knch 
and  L.  Kabimiwit.-ih  and  ]ir. imnmrcd  tn  be  nl  tlii-  tspc".  Hut 
more  reccntlx-  a  b.icillii-  which  i-  i  i-rtainK'  md  an  a\i.iii  tiiitenlr 

'  rcrt.mi  e.Nceptioii.s  are  nuntifincd  in  the  ApiK'nilix  (p.  '173). 

^  Wiber.  Tub.  Arbeit,  a.  d.  Kaiserl.  Cesuiilhetlsanite.  Heft  6.  p.  <>. 

••  H.C.r.  I- III.  lie[>.  p.  9. 

'  Kruse,  "  L'eber  das  N'orkomiiien  dcr  sogenn.inli  n  I  luliin  1  tnUcrkulMsc 
beim  Menschen  unil  bei  S  iugetieren,"  ZiegUrs  Lleiliai;e  ziir  path.  .Inal.  u 
all^em.  Patlio!.  vol.  xii,  p.  544. 

'  Pansini,  "  Einige  neue  Falle  von  GelUigcltubcikulobc  hcmi  Mcn-ilicn  uiui 
S;iugetieren,"  Dvulsch.  med.  W'uc/uiisc/ir.  iS9.(,  p.  694. 

•  R.C.T.  Fill.  Hep.  App.  vol.  i,  pp.  374  b  and  .380  (Calf  1.22-,). 

'  "Die  T'uberkulose  dec  \'ogel,"  Aic.  i //.  p,  475.  Cp  ,ilso  C.Mt  js  p.  41,), 
SMUlll  t\  pc- 
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l),i.  illii>  li,i>  \>< '  i\  w  |.,  ,it.  (Il\  ,  iilti\,it(d  liuin  cases  of  tht,  disease 
""    qiiistinii.      I  III-    \\,i,    tn-t    succLSsliillv    acroir,  li-Iiod    bv 
Twcit  iiikI  InL;i,mi  (KjiJ)  1)\-  hm-  <>f  a  special  ciiltiin'  ni.'diimi, 
uliicli    til. A    mil.  .luicd,    ((int.iiiiin,!?  dead   acid-t.ist   1),,,  ijlj  ,,r 
-\lrart>  mail.-  tr.ni  tii.  in.      It  was  rep'atod  i)\   li-liii.  ili-n  l.v 
M.  I'.idwaii.  M.<.itli.i   A\n[  Ivlwards  (1012),  and  attfiwards  hv 
^'"  ^'1  '  "'i.;l-     Till'  hacilliw  hcli.iii;-^  t.i  the  acid-fa-t  Lrri'ii|>.  a-  do 
'li''  liil"  I'  !'■  I'l'  ilii,  l»nt  it  Knows  Willi  diHniiifx- in  at  tili.i;.l  m.'dia. 
It  driii'd  rii!ti\atioii  lor  ,1  Ion-  fiiiif,  ,ind  so  !ar  iia^  oiilv  been 
thrown  on  tlir  ^ji..  ial  iiKdia  alnad\-  mmtioned.     M.Fadwan, 
Shratli.i  and  l'.l\\  .1  ids  give  a  detailed  description  .. I' tii.  .  nltiires. 
The-.'  do  n.it  .11    ill  nscmhle  those  vf  the  avian  tuberch-  ha.  iliiN 
v\lii.  h  as  i-  u,il  kn..un  L'n.ws  nadilv'  on  \-arious  kind>ol  ni.'dia. 
^I..|.  ..\.r,  ().  P.ani;  and  ..tli.  r>  lia.\-.'  loiind  tiiat  mat. 'rial  taken 
from  cases  of  Johne's  disease  and  containint,'  1I1  ■   1. a.  lili   m 
question  is  not   inf.itivc    for  fowls  and   ral)i)its' ;    and   i\\..it 
and  Iiiiirani  iia\.    ol)taiii.  .1  luirativc  n-sults  on  iiij.ctiiij^  tiuir 
■  ulture-  m;..  ili.-r  animal-,      l!..|ili  also  states  that  the  injec- 
tion of  I  iiltiir.  s  int.!  ral)l)it-  iModnced  onlv  -mall  -iiiipmative 
lesions.       In   the   tar,-  ,,|    tin -.■   facts  it    i-  .  !.■  n    tliai    [..line's 
disease  is  n..t  caii-.'d  ii\- th  ■  a\  i,in  tuo.r.l.    lia.illii-. 

r.xpcrimciitnl  Infcclimi.  Thi-,  suhji-.t  ji;,-  .dr.  ;i(l\-  ii.vn 
...iisidered  fnllv  in  a  torm.r  cliapt.T  in  wiuili  th.'  (|Mc-ii..n  of 
the  diff.T.iitiation  ..l  tli.-  \ari.ms  t\]).  -  ..I  tnlMid.'  iiacilii  was 
discussed;  it  will  th.r.li.re  1).'  snlfi.i.  ni  to  r.-.all  li.i.'  tii.' 
I.illowinf.^  la.  t-  and  <  ..ii.  hisimis.  Tli.'  ...x  possesses  a  consider- 
ahlf  ]Mi\vvr  o|  r. -istiiiL;  tuii.T.ailim-  infection,  even  when  the 
bacillus  l).lon-s  t..  til.'  I)i>\-in.-  t\|K'.  Small  doses  (s.  .  p.  zh\  \  of 
this  type  of  hacillii-  inj.cted  snljcutan.'onsK-  into  tin;  .alf  produce 
only  a  minimal  am..unt  of  disease  which  ^ji(,ws  no  tendeiuv 
to  prog!  -  l)e\-ond  til.  initial  stag.^s,  at  least  dr.ring  the  period 
which  i-  u-ii,:li\-  allow.  (I  oieiaiKc  h.for.'  the  .miin.il  i>  killed  and 
its  l)odv  examined  (;,  (>moiitli-l.  L.irner  doses  (3oing.)  however 
produce  in  the  (J.  r-..\ )  calf  acute,  and  f,'i'nerally  fatal,  miliary 
t)it).rcnl.,.-is  which  affects  almost  e\-er\-  great  orgiiii,  and  ev.  ry 
l\in])liatic  and  ham.)l\-mph  gland,  ahno-t  without  exc.'j'tion. 

'   Kabbit.s    are    siipceptiblr    U:    cxpcnnu-iit.il    iiilixth.n    witli    .i\i.in    li.uilli 
(see  p.  428). 
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Intravrnous  injection,  as  may  \m  II  l>c  imafiiiuHJ,  is  a  more 
crrfain  niothr.d  of  infcrtinn,  and  causes  fatal  disease  even 
wlirn  fli^'  d<wi  >  an-  iimcli  siii.dler  than  IIkim'  ie(|iiir(<l  fn  piixliuc 
llii-  ti  >iilr  1(\-  Ml  I. cutaneous  injection. 

Siti-i^  .liscase  is  easily  prodceed  al><>  bv  inlial.itiDii  nt 
IxAinr  (uIkilIc  bacilli;  but  attempts  to  infict  bv  Kedinfj;  arc 
not  always  snccessful,  and  rapidiv  proKressinp;  disease,  sni  li  a- 
is  caused  by  subcutaneous  inji(  tn  n  in  -lutabl.  (i..^,  -  Ii,i-  imt 
been  pri'dured  in  this  wav. 

Intra-maniniar\'  injcctinn,  ,>n  thi'  ntl.i  i  iiami  piai  ti  ■r^\  nu 
tlie  (  iiw  (ImiiiL;  lai  tatiMii.  iikkI'kc-.  at  Ica-t  whin  tli''  dn^i 
i^  a  lai:;!  nm.  .m  (  xtraordBiaiiiy  seve't  f(ain  nt  tubcn  iilnsis 
whirl)  ina\'  !»■  lajiidiv  lata!  (in  a  few  m  cks).  liie  diseaMj 
is  ]ii'i'iihar:  and  ihric  i^  -dnir  iTason  tn  think  tliat  death 
mav  he  ijnr  t"  t<i\;tniia.  hir  the  animals  nia\  die  at  an 
(\iiiy  pi  ridd,  hrfure  \-isible  h^inns  lia\c  c  xtindcd  Ix  Aond  tin' 
manuna  its.lf  and  its  l\niphatir  glands.  Tin  -cNcritv  of  this 
tdxaniia  would  -mw  to  l)e  accountcil  for  l)\  tli<'  \rv\  lar^c 
mass  ot  ti-^sii,'  which  bcconits  j^riniarih'  tuhrrcnlons,  and  l)\- 
tlie  ulisorption  of  tin-  jirodncts  fn,iii  >(>  larL;c  a  lesion  at  .in 
earh'  >tat:c  before  toi,  rancc  or  innnnnit\'  to  tho-c  poisons  has 
been    ni|iiiiii|. 

I II  this  method  iit  injortinil  no  tissues  .ire  \voniiiI»-il.  tlic  iiiatcri.il  cotitinninB 
llii'  tiacUli  bcinj;  iiitroduoil  into  the  milk  sinuses  through  tlie  duct  of  tlic  teat 
by  means  of  a  i  annula.  J  lie  injection  is  (ollouei!  by  a  little  niassuRe  winch 
distributes  the  material  alon«  the  tubules.  It  is  very  remarkable  how  completelv 
the  bacilli  penetrate  into  e\er\  p.irt  of  the  alfected  ipiarter,  and  ho\i  .m-u  iiia\- 
be  the  distribulio.i  of  the  miliary  tuberculosis  whii  h  arises  therein  rhe  udder 
swells  enorm.)iisly,  and,  in  severe  cases,  in  a  ^Ihat  time  a  very  lart;e  .)uantit\ 
of  tissue  indeed  is  swarming  with  tuberi  le  b.uilli.  The  tissues  in.iiiiil  the 
iirldrr  become  ocdematous;  and  pefechi.il  lianiorrhaRcs  may  ore  ui  m  'iver  or 
binys  The  animal  sometimes  assumes  an  e.xtraordinarv  ntfitudf  uith  anhrd 
back  and  feet  close  together  as  if  sutterinfi  from  j-am  in  the  iiddi  ,  and  con- 
vulsions and  riKidity  with  retraction  of  he.iil   may  o(  i  in   tow.irds  the  end. 

During  the  prot^rtss  of  the  work  of  tiie  Ko\al  Commission  m  rows 
received  intra-niaiiimary  injections  of  boMne  tuberile  bacilli  All  but  one 
were  injected  with  ennilsions  of  tuberculous  tissues,  the  other  w.is  injected 
with  culture.  No  less  than  nine  of  these  rows  died,  or  wer  killed  in  .i  moribund 
conditii'n,  witliin  32  to  4,S  days  of  the  inoculations.  The  rest,  whirh  ppib  \blv 
received  smaller  doses'  develo|x(l  a  iiorc  chronic  form  of  tulwrculosis.  In 
three  of  the  cows  which  died  from  the  tuberculous  infec  ti.>n  (Nos.  44,  64  nnd 

'  The  iiiiniber,  of  b.icilh  inj.'cto!  were  not  estii;    ited  in  these  eases. 
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Result  of  intra-mamir.ary  injection  of  a  Cow. 
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had  extended  only  a-  f  o    i-,   tlie  iliac  kI.hk 
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at  id  iiiji-ctiiiii,  and  tlir  iirif^li- 
Miiiio   1\  iii])lKitir   -lands  drv,  Idp  tiilx  rculdu-  rlianui-.      The 
tuhcivlr  liacilli  pnihably  iniiltij)l\-  to  soiiir  .xtriit  in  tlir  local 
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and  dissrminatioii  nndouhtrdl 
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the    bacilli    killed,    outri'dit ;    for   i 
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animals 
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i\en  small  dose>  intra\  eiiouslv,  for  the  purpose 


'I  ])roterti\c  inoculation,  have  developetl 
n  one  oi  the  joints  after  a  vcar  or  more 
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ail   emulsion    ot    tuberculous    tissm 
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which  prov( 
oine    instances    of    the    kind    the    lesi 


e  contained  in 


'dnce    an    acute 

rapidly  fatal ; 

ons    mav    even 


extenii  to  other  or.i,^ms''.  It  <e<'ms  almost  certain  that  in  such 
caM  s  the  i)acilli  multipl\-  after  injection,  but  they  do  not 
coiitimie  to  do  so  indefmiteh-,  for  in  the  -reat  maioritv  of  cases 
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If  -ucli  tiilicr.  Ir-  (Kcur  in  the  lun,L;>  in  >utruirnt  nunihrr,  as  thoy 
may  do  alter  hiv^r  !iitra\i  iinus  initctioiis,  tin  y  Iv.^cimu'  tniitlui'iit 
<)\'ui"  ('nn^id.rahli;  rc^iniis  and  piiidiuc  i(ins()lidatii>;i  siifticimtly 
e\ti'n>i\i'  t(i  cau-r  death  !>\'  me(  liaiiiea!  inteitereiiee  with  the 
respiratiiiA'  timrtimi. 

'Idle  ii\  tiieii  ina\'  he  >aid  to  i)e  intirel\-  lelrai  tei\-  t<>  true 
inle(  tiiiii  with  the  human  t\'pe  ul  baeiilu-.  Il  lurtii>  i'  e\idenci! 
(jf  tliis  i>  ne(e>>ar\'  it  iua\'  In-  Inun'!  iu  the  fact  tiiat  e\en 
direct  inj'etiin  iiit'i  the  turn  tidii.il  mauunaiA'  uland  ni  tlie 
rnw  a  jiiiHiihiie  wiiich.  winii  piacti^ed  with  the  Ixi.im; 
itaeillus,  jiiiKluee-  >ueli  ext raerdiuarii\-  aeute  I■e~uit^  tails  to 
prn(hi<  e  an\  iii'table  elt(  (  1  il  tin    ImmIIu--  i-  nl  iln    Inn  nan  txpe'. 

l-^\]iei  inient>  with  .i\ia;;  inheielr  haiilli  nn  the  <i.\  species 
ale  nut  nnmeinu-.  The  nie^t  e\tensi\e  siiies  wa-  made  hy 
!•".  (inliith  liir  th-  lvi\al  (  (imnu--iiin-.  lull' eii  eah'es  were 
injected  ^uheutaut  uiw!\-  will]  thi-  t\pe  ,>i  tuheKle  haciiius 
derived  (itlur  iVein  bird-  "T  Ir.im  -wiiie,  the  d,!-,-  \arvinf,' 
Iroiii  III  III  siiiiniL;.  li;  nn  ea>e  \\a>  tlhie  an\'  di-turhance  uf 
i;eni  ral  Inalth,  and  wh'ii  the  animal-  e.mie  tu  he  killed  they 
Wile  in  ,i;iiiid  eMiKhtinii.  and  -howed  nn  p'ost  nii  irtem  e.xamina- 
tiiiii  little  l)e\niul  a  li iial  le-iiiu,  and  a  caseous  or  calcareous 
nodule  in  t'-  aeare>t  K  iiiphatie  i,land.  There  W' le  indeed, 
in  some  'M-e-,  a  few  little  di>.-Lmiiiated  loinii-,  hut  tlie>e  were 
111  -mall  -i/e  and  U' in-proeressive  in  ihaiaetei'.  lntra\i  nuus 
injectiiiii  u-ual!\  piueed  lata!:  hut  leediiiL;  with  an  ennrmous 
dii-e  iif  a\iau  h.icilli,  in  the  miK'  instance  in  which  this  method 
iif  infectimi  was  tried,  ii -nlted  milv  in  prudnciuu  a  lew  -mall 
yelliiwi-h  fiHi  m  three  ><[  tin    ii  etal  Kinphatie  glands. 

'  Dunlin  the  work  mI  thf  Kii\al  C'lnimission  ^l.x  ciiws  were  iiijfttcd  in  ttiis 
mnniu-r,  t\\v  with  fimilsions  of  tulxTLiilous  tissue  lont^iiniiit;  tiibcrdc  bacilli 
of  luiMian  tviK'  ,inil  mu-  with  iiiltiin-.  In  one  of  the  live  ((  o\v  i)  some  iiuli.iry 
tubercles  apiie.ueil  in  the  ^land  but  the  infection  did  not  develop  or  spread 
further;  in  two  others  (( Hws  33  and  43)  sli«iit  induration  of  the  inoeul.ited 
quarters  was  the  only  result  ]>rodueed ;  and  in  the  reniaininu;  anini.d  (Cow  i) 
there  was  no  change  whatever.  (Sec  li'  C.T.  Int.  lief.  App.  vol.  11.  See  also 
p,)\lea,  pp    '17;  and  071  footnote.) 

«  If  (I     I'm    /iV,'>.   .\pp.  vol    IV.  )).   iSd. 
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Tiihcrcii/osis  HI   ill,-  ().\. 

I'    ivj     ;|S.|((|.      .Mra-^mi-.    t.'     Ill      l.ikin    at'ainsl     'ruheixiili  i^i-~    dl     tin- 
I  >oni(-;tii  at<  d      Vnini.ds.      Jniiiii.    of    Com/'.     I'ii!lii>l.    ,iiit/     lhti,ij\ 

'. 'i|.     XII.     |i       I.S'I. 

-  (iiM'si        H<'l<anii)liinL;    dtr    'riihci  ku'ose    dir    I  l,iii-,iiii  .■.       Rcpoil 
I'll.    IlllillUll       \'i!:lni.    (      I:-.     Hlli/aJH'sl. 

(1008).     Moastiie.s    aKainst     Animal     rul)cn.ulo>is     in     Denmark. 

Report   \'lth   Inkrnat.  Coiii:.  on    I'iiIhi,  ulo.sis.    Wiis/inu'oii,   \-<,I.   iv, 

])(..      J.     |),     StO. 

lilittt   iii»07).       I'lii    \iriilrn.  I-  m|    lulirii  Ic    Haiilli  nl    lluman  Origin 
tor  tlK'  Ox  Sjici  ics,      /,'.(/.   Iiil.    /i',/>.   .\pp,   Mil.   II,   p.    uuS. 
'■  <-       llaan      (11)03).      r.\pi  riiniiiliHr       IuIm  rkiildMv       |a\a        I'liiiio'as 

.  \rchi;\   vol.    1  7  p   |).    j, 
I '.  Ic-pine  (moii       Tlic  Cuutr.  .1  m|   Milk  Supplier,     I'mu-    lU  it.  Cotii;.  oh 
I'tilierr.  Loii'/on,  vul    11.  p.   j:;^. 

(  I'lio).      1  n\  (■'■t  in  at  Kill-  (.11  tin    I'lrx  alciu  i   and  Siuiii  o  ni  Tiilii'rc  1-. 
Bacilli    in    (uw   ■;    Milk  I  iiv     Ix'ip.    Mul.    (>lt.    /.or.    Cov.    I!, I     tor 

lOo8-<), 
-(mi-).      Ho\iiic    Tiilirmiliisis.     I'loc.   .Wit.    \\t.  ./.->.      I  vlt   Ann. 
.Mcttiiif;,    M  111   lirsttr. 
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11  I'.r.Ki  ri  o^H  IN    i  III"  fix 


frn. 
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tiii 

fWmi 


\'r  S' liweinit/,  l>(>rMt  .mil  Si  imicdiT  (i<>04).  'V\w  Cuinparativi- 
\iiiiltiuc  111  lliinian  .iii.l  liuxinc  'riil)i'rilo  Bacilli  for  -..inic  larf;c 
Animals,  ji-/  Inn  /w /■  I'.S.  liiiycait  of  Aiumal  liuliislry. 
Washington,  p.    ii"i 

Dorset,  M.  (11)04).     I'xpniinrnts  conceniniL;   I  iilHTculosis.     line/,  p.  lyi. 

Editori.il  Aitielr  is.u'  Tlir  IVcvalonn-  ol  liilxTiiilosi^  amonR  tin- 
("atlk-  "I  i.i'Mi  lirit.im  /oiini  of  (oiitf^.  I'atltol.  and  iherap. 
vol.   V,   p     ^'. 

(l8<)4).      Tulii  r.  III.  -I-.   in    Nniin.u  c.ittlr       // :  /     \>'\-   \ii.   p     ^'"i 

(l!S()S).       riir    K'll.itii  in-.lnp    lirtwcni    lluiii.in    .iml    M'i\mr     1  iil>'  i 

Culo?.is.       /''/(/     \  nl      \i.    p.     V}  !■ 

(l<)00).       I  iir    l-rcipR'nc\-    ol     111  lull  nil  I'-i'-    .uii'.im    Hiiti-^li    (  .itll' 

Ibid.   \iil.   .Mil,   p    *S 
(irit'fitli,   A,  S    !ioo;i        /,'  1     /.    I iil    h'rf-    .\pp    \.il.   1. 
• llwii)        Ilic  I'tlei  ts  produced  in   liillcrt-nt  Species  ol  .\iiiinals  by 

the  Inm  nl.ition  nl  llimuui  Tiiherch'  H,u  illi  of  Movine  .iiid  Human 

<  )ri,i;iii.      /'i../     /■-».   A',  /I     \i.|.   I,   p    i,". 
(.rillith.  .\.  S    ,ind  (  .nttith.  I',     lol  l  I        I  he  \.\i  ntimi  nl  Tiiberi.  le  iJaulli 

m   the   Milk   I'l     \iiini.iK       //^/./.    /■'».    h',p.    \nl     111.   p.   Si. 
(irillitli.    1".   i;')ll).      Il'i,/-    l-'m     l\ip    \"\     \y- 
Kita'-.itii  (1004).      feherd.i^  \iih.ilteii  ih  r  einluiniisi  lien  J  .ipaiir-cluii 

l\Miiier   /iir    I'liben  iiliise.      /.:!t~ihf.    j.    lly^iiHf,    \ol      p.    p.    471 
Kni  h     .iiiil     Srhui/     I  loo.!).       Menschluhe     Tuberkiili  l^e     iiiid      Kindi  1 

tiil>t'rkiil"-''         h'cliii'   f.   !c/ss<*)(M /;.    ;(.    piii/il.     i  ui  htillnindr .   Nr     1 

and   J 
Ko.ssel,  \\i  1hi   ,md   llru^^  (19041.       \erLd<-ielieiide  I'literMK  linnyeii  iibei 

'riiberkcllM/illen    \  erschiedener    lleikiinit       1        /   f'-.     Iihri/.    a     1/ . 

Air-,)/,   'it^'.nullicitsaini'  .   Helt    1,    ]>     1 

— (I<)03',        I't     II.      //./-/     lb  It     i.   p     I 

Kruse  (l8cHi        ICbi  r  d.i-,  \"i  ;rki  imnnii   der  ^oL:eniKiiiten    1 1  idiiiertubi  1 

kiilu>e  beini  Mrn-.i  l.cii   iind   bii   Saii^^etienn.      //•l,7(^^   Htilrdiit    :ni 

path    Anal,   iind  nlh^cin.    I'lilkahicn.    mA     mi     p     S|( 
McFadyeail  (|S8(().     Tnbercular  Mastitis  in  the  (  om.        /nin  ncf  Cowf^. 

Pdllio!.  iiiiil    //,ii,ih    \  ol     II     |)     Mil. 

■ (|.S<)0>.         I'llbili   lllo-i--    nl     (.illlc  Ihli/       \ii|       i\       p       J-; 

(l.Sc)(i!        I  hr     liii.ituitN     Ml     Ihr     Hi 1      Mil-,  ul.ir     ■ri--snc      .nd 

Lynipliatie  (daiid.s  in   deiierah.^ed    I'liben- ulosis   in   th'    i-)-\.      Il'it'. 

vol    XI,   p.   j()S 
(l8y8).      The  Situation  and  Order  of  l)e\rlopnient  ol  the  l.csion^ 

in   Bo\  iiH"  '''iiberciiloM--       ///,/    \iil    .M.   p.   jji 
— —(I'll)).       Tiibirculosis.      /bul.   \ol.    x.wii.    p     ji.s. 
Malm,   <  ).   111114).      Tiiberculosis.      Ihnl.   \iil     .x.wii.   p     j^} 
Mehiii      iiio.S),       TIh     |;i  i.noniic    lm|)iiit.mie   ol    1  uberi  iilosis  of   Food.- 

prixliicin;^   anmi.ils        j/;''i  /I'c/'.    I'.S.   liitniin  o>  Annnal  Industrv, 

p.  97- 
Mill  hell    (iQT.)).     Till-   Milk    Oiiestiiiii    in    h'dinbnr^di.      'I'lir   I'dinhnisli 

Mit/iiii!  Jniiinid,   .\pril,    loi  p 
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I  >-li  rt.if,'   llJ^iiU'        riir    r>i    o!    the    l-lr^h   and    llii-  .Milk   '■!   'I'liln-n  nlc  .u^ 

Animals.      /..((»!/   .1/ <"//;/..  /',(,'/(../  iihil  till  ifi,'\  \'A    xu.  \i   2  \" 
r.in-ini     ii.Sii).       Miiiif^c     nmr     lallr     \.>n     1  .(■lli,t;i'ltiil)crki!l<>!if     boini 

Mriisi.lRii   imd  SaiiKi'licifii       Ihnl.'h.   mi  J     Wmlu  iih  In .   y    'i'i| 
Kjvriii'l    (lijoi).      The    liilcnninniunii  .iluiitN     nl    lluman    and    lv.\inr 

I  iil)(-rriiln'<is       /,i/n)     I'l  (,,iiif-    I'liilii'I.  iii/.l  I  liiiiif^.  \n\   x\  .  \<    n~- 
Ki  i\  al   I  nil  mil-. -.11  Ills  .111     i  iiliri.  iiln-.i>   1  1  wl  1  I        i'  mil  lu  poll .   p    <i 
^,  liiMcdci    and    lott '.'i)l.       |l,illi;ri    id    1  n  Ici  1 1< 'II    Ullli     I  iilicrcillosis 

1>\    dillririit    kinds  i,\   ONiHisiinv      ji~/   Ami     h'l  p     IS     lliiri'iiii  of 

I  llllllill    I  Ih/il  .'M  ,     )>       I  I  . 

-.  lunrdcr    ii'iiiM        I'iic     1  iilic  1.  iil'.ii-,   (  ou    ainl    I'lihlu     llraltli.      lljuL 

^=,lh   .-I II II     Jii  l<.    )).    11)11 
-•i'd,iiii^;ii)tsk\-   (|S.|^).      I>ii.    \',ii!i'iiiiin,n  ilcr   itihii kiilu!.c  bet   Schlacht- 

lifi-iii  ',  Ki:i .  Siiili^iii       Alist    111  lliimiiL:aili'ii\   l(ilire.sbericliHiSg^), 

\-i)l.   IN,   ]\    -/•- 
Wilier  (Kio;).       \riL;li'h  linidr    I   lit' TMii  liuii:.;cii   uliir    Tiihci  li<  Iba/illi  li 

xriNc  111.  drill 1    lliikiintt.       / '//'     Ailfiilii.i/.  Kiii^fil.  Gesiindlicih- 

illllli.    1  Ic  11    li.    |K     I  . 

/I'Inir'-'   I>i-i  ii^r, 

I '■  |i.iij;  ,ii)(it).  I), IS  \  c'lhaitiiiss  dr!  I'libn  kulnsi  di's  Mfiwi  hen,  cUs 
Kimk-s.  lies  (,rllii-els,  etc  I///,  hihiini!.  tit  Kirztln  he  Ki>iii;res$, 
liiulapf.^t. 

Il'ilth  (11)12).  Zeit^ihi-.  /.  Iiifikt  k'lDii^il.  Kiiiiik.'i.  ii .  H\^.  il .  Jliii<^/uii, 
\ii',    .\i.    |),     ^7S,      .\listrac  t    111    the    /"in  it.    n)    Cotiip.    I'liflio!     mul 

I  III  III fK    \  1  il.    X.W,    [),     I  ).S. 

("Iiiir  <md  I'l'ithiiiLiliam  (iS.it),  l.iii  fiycntiKnlii  Inn  I'.dl  drr  riibci- 
kiil.isc    luiiii    Kind.       Dritl-Ji.    /.iiUilif.    /.    I  n  i  iiittli  :ni,    \'<\.    \\\ . 

1'     i.V^. 
Ml  I-';ulycaii,  Shrathri    and    lalwards  ;  i  n  i  Jl.      |nluu's   Hiseasf.      /"itiii. 

of  Com p     I'lilhiil.  mil/    lliirtip.   \t'\.   .\.\\  .   p.   Ji;. 
-Marku.s   (i<)i)4)       I'.inc  spec  ids;  lie    Darnieiitzundiins   des   Hindis  w.dir- 

scheinlich   tuberkulo.so   Natiir.     /.cit^ch).  j.    Iic'>»iri!i:iii,  \i>l.   \iu, 

p.  ()8. 
\Ie\er    (nil  \).      The    Spcrific    Paiatiilien  iil'>sis    nt    Cattle    in    .\merica. 

p'tiiii.  of  Mill,  lit  ^    Mil.    -.xi.x    p     I  (;. 
I  wurt     ami      Ingram      (iin.!).     Mvob.itteriiini     iiitei  itidis     dironieae 

l)seudi>tuhoriiiliisae   l)ii\is    |<ilinc,  etc.     I'lm  .   h'm.   Snc.   Series   B, 

\  111.   i.\.\.\i\  .   p.   31  7. 

I'libi  itu/'i.-'i''   III   litr  HitiiLtii   linasl. 
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(  IIAI'TI'R    XIX 

nii;  sisc  I  rriHii.i  rv   lo   ri  uikm  n  osis  oi-   wxKiors 
AMMAi.  si'i;(ii:s   (co)ilniiicii) 

Ti  Hi-.K(  ri<i-i-  IN   Swim;,  (.oais  ami  mii;i.1'. 

7  illn'iiUli'sis    1 11    >'u  iiW. 

N' \t  til  till  i.\,  .iiniiiii;  till'  (liiiiii^tic  ,itril  iii.iiiiiiKil-,  wliiili 
-lltli  1  IViiill  tillii  iruli  i-i^,  tllr  jiJ!^  t,ik('~  tllr  ^iinlld  |)l,l(  c.  In 
tli.'  tm  HUT  sjn'cics,  a^  we  li.i\i'  -(■cii,  it  i-  tlir  iiiili  li  ■  i  .\\  wliirli 
i-  tin  ( liirf  -nttrfi  r,  ;mii1  vnuiiu  .iiiiin.iK  .iir  1.  --  nit.  n  .iiii  i  tnl. 
I'iii  jii-  |ii"iiii,ilil\  -iilji  1-  Iroiii  till)'  iriilii~i~  .ilniii-t  .1-  iiltiii  a> 
tiu-i  latti  !,  and.  in  -<>\]u-  .(juntiii'^  at  I'a-t.  anicii;  tli-  a'liin.il- 
slan^'litii' d  till  tiiMij  i^  nii'fi  i  ninnii  iiil\  Iniipi  •'  d  with 
till-  di-ra-i'   than    llii'  nx    it-ll'. 

rnliiirulii>i^  ui  ]ii_;^  i^  Inii.  \rd  tn  lie  .(  ntiai  tid,  a--  a  iiilf, 
fi'din  the  (i\.  1  ithrr  in  c  ijn-r(|ii.iii  >  ni  tin  ii  iiiiiiL.'  h  d-  on 
scparatid,  milk,  i.r  "I  ( nn-uiuinL:  thr  Ian-  n!  tubcn  nhin- 
cattli  .  It  1-  \  1  r\-  11  in  inn  in  in  i  ii  tain  di-trii  t-  ,ind  mi  partiiaikir 
tarin-;,  and  f^pi  .iallx'  ril.-  in  liKalitii-  ,ind  imintrir^  wImh-  tin 
dair\'  indii-tr\-  i-  lai^ilx  dr\  h.jiM!.  a-  ni  I'liiinaik-:  whil 
in  dtlii  r  |Mrt<  >iii  li  a^  tin  -tati  >  nl  Ai  kaii-a-.  ( >l;lalniiiia  and 
'r.'.\a~  in  tin  I'liitnl  Mat.  <  wlni.  tin-  Ini,^-  ai.'  allnw.  d  t.- 
•."am  ii\.i-  lar;.;.  an  a^  <>t  jia^tin.  and  -hilt  [..r  ih.iii-ih  i-s. 
and  ill  tin  tnvi  a  ri'i;i.in>  nl  HniiuaiA  wlni.'  tin  A'  run  in  tin' 
wiMid-,  --winr  tiiln  1.  111.  i-i-  i--  -aid  to  lie  rare-'. 

'  In  fSA.,  Ill  i....^,  nearly  -^<i,.i(i.i  (.i;;-  slaui^litrr.'l  un.l.  r  |-\'iloral 
illsi).  . Hun  were  l.iiin.l  tn  lin  tulHriul.m>.  an. I  tin-  im  ■iKirtiun  ot  animals 
recognized  a-  tl.u-  mi.itr.l  \\  a  -  _■  p.  i  riTil,  At  tlin  -.inic  tunc  the  iir.jporli.ai 
r)f  slaughtered  cattle  found  t.i  lie  similarly  alleeled  wa>,  as  we  have  seen 
iUready,  not  (|uite  i  per  cent.  (Mehm,  2=^1/1  Rep.  f  s  lUireaii  ../  Animal 
Industry,  p.  y.S.) 

The  statistics  of  the  I'e.leral  sla\ii;liter-h.iiiM'>  in  the  Ar^eiitme  Kepid'lh 
show  ttiat  the  percentage  of  tiiberndous  swine  is  greater  than  that  of  tubtr- 
culuus  cattle.  This  is  however  not  the  case  in  most  lairopean  countries. 
(M.ihlerand  Washbiiiii,  J4//1  Kip.  '/.s    lUmait  •'(  Af.inial  [iidiistry,  p.  218.) 

^  Sec  footnote  .No.  _•  on  p.    ji).(. 

^   .M<)hler  .ind  W  a.-.libarn,  /v.  iil.  ]>.  217. 


1  II.   \l\       l'l;l  \  Al  i  \i   i    III     I  I   i;|  Ki  n  i>-l^  A.MiiM,   >\VIM.  _^,(|7 

Tlic  [niA  ,ili  111  (•  ,.i  tiiluTculf)sis  ill  ]-)\ii^,  a^  rcvcaltd  by 
^lau,i;litri-liiiii~'  -i.iti-tir-,  \ari('s  /.;n'atl\  iii  ilillt  unt  tnuntrips; 
liiin,u  liA\  in  I'laiiii  ,  niiMJi  i.itr  in  l-iiij^Iand  ami  tiir  I 'niti '1 
Mate-,  A\\(\  iiii^ii,  '"1  till-  niii^t  ]Mrt,  in  (irnnaiu',  Dciiiiiaik. 
N'fW  Zialanil  and  Aii'iitnia.  lli'  oldia'  ictnrii>  as  a  inli- 
arc  nni' li  l^w  tlian  niiiil''n  i)ni>,  a]\(\  Inr  tlii~  rra^mi  ^\\inl■ 
tiibcu:ul()>i<  i>  luluA.d  to  be  on  the  incrcHM- ;  bni  it  i>  i)\-  iin 
iiiLans  (lit  111  that  the  iiicn-asr  in  tlu'  nniiibrrot  iaM>  n  puiiid 
is  not  dnr  to  niorf  thor(in),'h  in>pfctiun,  and  i>pi(  ialh  tw  an 
increasing;  rcio-nitiiai  t  iucul  tuberculosis';  lu  Aei'iielt  ss  it  i^ 
jirobabli  tiiat  winn'  iiu'  dairy  indiistrv  lia-  drMlupiid  tiuie 
I  iil)cicnl(isiN  aniunu   pii;^  ha^  hern  ini  i"ca>inL;. 

Amcni,'  tli<-  I'ldi  i  u,mni  -^  \\r  nia\-  t.-kr  tlii»f  nt  i.\dtin,  wlm 
iliretid  the  .^tati'-tics  ol  BatKii  Hadm  Inr  tiir  \-t'ai>  1S74  Sj. 
i  liiaiLjh  alxint  Soon  ])\ii-.  wiTi'  -lau;.;Iitrii  d  tiiric  1  li  Vrar,  I  Illy 
22  wnc  irpiiiti  d  in  tiu-r  niin  x.ar--  a->  tnlxK  nlou- ;  at  RoiiriK 
iniiJiiL;  ;N.i()4  |iiL;>  -.Jani^litrrcd  111  lunr  \tai^,  \'eyssiere  t\nnid 
'inl\-  15,  i\v  ii-iq  \hv  cent.,  Inbcn  iiinus.  At  Herlin.  hu\ve\'er, 
in  iNS;  4  tiir  proportion  at  dillrnnt  ai)attoirN  \aried  from  0-5 
to  o-i)  prr  I    nt.- 

Moie  nci  lit  >tatistics  f;i\c  (■on>id(ra")l\'  lii^dier  figures.  As 
'  xaniplc^  lit'  tiu>i-  \\i'  nia\-  ruin  i-nieiitl\-  take  thosi'  <|notitl  by 
I'liiilianan  in  a  Kipurt  tu  the  I.iK.d  (i' Atrmiieiu  Hnard  in 
lyob'*.  In  i'rn~-ia  durini'  tin  tinei\i  ais  iijoo-i-i  tlie  inopor- 
tion  1)1  pi,i;>  re,:,'ardi'd  a  abircnlnus  was  2-40.  2'72  and  2-cji 
respirti\'el\-.  In  Biiiiii  almir  in  lacli  ot  tiie  Imir  \-ears  eiidiiifj; 
Marrji,   ii(i)j.  till-  inire^pi  Hiding,'  ti,i,Miri  -  \\t  ir    ;•(),  4-(),  5-71)  and 

'  Deet/,  wliii  t'N.niiiiuil  the  ^t.iti^tKS  nl  thf  s!.iii-:lili.T-houM'>  i.f  I'.rrlin 
■  \tunding  over  a  sc-rics  of  years,  canif  tu  tlie  Lontlur^iDii  that  tulieri-uldsis 
was  increasing,  not  only  among  hogs,  but  also  among  cattle.  In  Buenos 
Ayres  the  percentage  of  hogs  recognized  as  tul)erculous  among  tho.5e  slaughtered 
:it  the  abattoirs  rose  steadily  from  6-5  in  i8gS  to  10  ji  m  1904.  I3ut  it  may 
'.veil  be  questioned  whether  this  indicates  a  real  increase  m  the  frequency  of 
the  disease;  for  an  analysi^^  of  the  hgures  for  Liniers,  one  of  the  districts 
'"(  the  city  (as  given  liv  Mnhler  and  Washburn)  slio-.vs  that  the  increase  in  the 
returns  was  due  entirely  to  an  increase  in  localized  tuberculosis  (from  332 
*"  ''"3.!  ?"■■  cent  ),  while  tlie  proportion  of  hogs  reported  as  atfected  with 
general  tuberculosis  ai  tiially  fi-ll,  during  the  «;.Tnie  period,  from  3-21  to  o'j 
per  cent.      (Mohler  and   Washlmrn.  A'C,   cit.  p.   ziS.) 

^  Straus,  /.If.  cil.  p.   341. 

'  liepotts  •■/III:-  Midi,  1!  Inspc'itnts  ,■/  ihe  '..G.B.  .vo,  J25. 
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TrnERrri.M^i-  in   -wim 


'CH. 


S- 1  ;  n -|i(  (  ti\  ■  1\      Tiller  priTfiitaL;!-  air  Im-i d  oii  l,iii;i    lii;iiir-. 

ItrtWTrll    ()=|Ci,iMHi    ,||ii|    S5, 1(111(1    |)|i;^    li.  illi;    . 1111111. ill\'    ~l.ll  l.i^llti  K  <l 

ill   Px  liiii. 

Ill    17  (iiTiiiaii  tiiuii-,   III    ii)iM    -',    ilii    iirn|)iirii(in  nf  ^winc 
rc(_'ii!,'ni/i  il   a-    IuIm  ii  iilniw   at    tin    jjiihlic   -laiiLilitci  lidU^c-  cx 
(■(•(■(|((1    I   \)t\-  ((lit,       I'ni    till'   wlidlc    Kiiil:(|(  iiii   (i|    >a\iiii\'    IIk 
('(>i"iv>j)iiii(linL:  ))(  rii'iitai^i  -  hn   ilii    li\c  \(,ii-  i  inline;  witli  Kio  ; 
\\i\f  ;mi;,   ',-t,  ;'7Ii,  I'^iaiid  }-^i.      I II  I  iic  l\iii;;(l(  nil  1  il  Ha\aria , 
(HI  tlic  (itln  1  li.inil,  tlic  jUdiKirtidii  nl  -wine  rcci  il;iii/((1  a^  tiihcr- 

lllloll^    ill    the    \'c,ll-.    lN()T     I(,      ;   (lid    IKit    (■X((((l     I     |Hr   (  (  lit    ' 

111  the  Nctiii'ilaiuK.diit  (il  ;(!>;, 4_'N|)iti>  >laii;;lit(i(  d  in  ut"]  \. 
iiiulcr  (iltiiial  -iipi  r\  i^idii,  l(irr\|Hirt  td  (Ircat  liiitaiii,  S^i'i,  m 

1-5  per  (Cllt..  Wile   Idlliul  td  111'  tuhcK  IlldlW  (i-)l|(  liaiiaiil. 

In   New   Zcilaiul.   in    iw'J.  "H'    "I    ■'»".7,;i    P'K^   cxaniiiU'd 

5->()    pel    Cell'.    Were    Idnild    td    hf   .ltti'(  t((l    witli    t  ubcriiih  i>l>   (»1 

(iiic  dcL;rcc   di"  aiidthi  T   (Mdlili-r  and    W'a-^liliurn). 

In  the  .\rt,'(ntini  Iv  piiMii  tiil)(  rcilnsi^  dl  ^\\iii(  ^(■('^l>  td 
hv  (■\<'(  (•din<;i\-  ( dinmdii  :  the  pnipdrtiiui  dt  tlic^c  ai.'maN 
found  td  he  tubcr(  iiidii-  in  the  abattdir-^  dt  HiKid-  \\i-c< 
h.uiiii;    been    ')-5    per   cc  nt.    in    i.'miN,   and    i(i-N'>    per  (ciit.    m 

I()0  ;. 

Ill  till-  I'nitid  >tat(  -  the  [Hi  ipditidii  dt  tiibin  ulnii-  hdt;-> 
aniDii.ir  all  tlidx'  -lau^litircd  undi  r  l-Vdcial  iii-inctidii  was 
stated  b\-  Mdlilcr  and  W'a-liburii  in  ii(i>7  tn  be  i-^  ji  r  (cnt  - 
In    i()i''^,   linwi'X  1  r,  it   \\a^  2-n  pir  i'  lit.-' 

Ill  the  I.diiddii  (  (.ipdiatidii  -laiiu;lit('i-lidii~<--  at  I-iihutdii, 
Bticlianan  tells  iw,  the  \iti'riiiar\'  in-pictur  idimd  tub'  k  ulo^i- 
in  73  nut  dl  13,225  i)ii;~  cxaniiiii  (1  in  iqiq,  that  i-  tn  -a\ 
in  (1-3  per  ('cnt.  On  tlir  dtluT  li.iiid  in  tlir  ^aiiii  \<<a  in 
(ila-.:4ii\\'.    \vli(i\'    tilt  ic    all'    im    prixatr    >laii,:^liti  i  imn-i ->,    and 

'  \los-t  lit  tlu'>('  Cicrin.'.ii  fii;iin>  seem  vcrv  lii^;h  in  d  iiiip.iii^iiii  with  lliiise 
111  other  i_iuiinni'-,  AU'i  I '.ih  h.in.in  remarks  conci'rnini;  thiin  tli.ii  iI'Mililk-is 
tlif  ili.it:!!"--!^  \v.is  l),i-dl  on  11  iki'il-cvc  aiijicirniu  1  >  uitlioni  mu  n  isdi|iir.il 
exaiiiliKition,  ,inii  there  i>  .(  ii' i^-iliilil\  tluiilnre  ih.il  lert.iin  iion  tulieri  iili  111- 
atiectiuns  were  classi-il  Inini  tune  to  tinic  as  tulxTciilnus  lint  one  would 
suppose  tliat  this  source  of  error  would  apply  ecpiallv  to  the  statistus  of  other 
countries  al-  ■ ;  and,  on  t lie  otlicr  hand,  it  is  po--sili|i  th.il  m  I  .enii.iiu  inspection 
was  stricter  than  elsewliere. 

"  /oc.  cil.  p.  213.  '   .\lil\in.  ihu/.  2i^th  h\'f'.  p.  (>S. 
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wh.ri'  (dn-r.iiiciiiK  ,,|1  pj^,  |^,||,.  |  ,,,„„,  ,1,1,1,,^  official  in- 
-|Mrtiun.     IK,     I,..    ih.in     j-j.;     |„r    ,  ,  m      \\,|-,,     |,„,|„1     tu    \u- 

'"'"""'""-    "1    ■    <i't;rrr    ,,r    .in..tli,|,    ,1    pi./piMtion    uliirli 

.■nv,p,,ii.],  ,|,,.,  Iv  ,ii,,ii!4li   \^itll   tli.w,'    iv..,i-,|,(l    m    Hiilin. 
'.'""'■    ii"iitl\     ill    tlli^    cHiiitiA     th.'    I.M.il    (.(i\.  rum. lit 

l!"il.l      ||,|-     r,,nilllrt.  .1      ,1      l,il„,|.it.n\-      lll\i  ,tli;,ltlnll      (  ,1      >\villc 

tiilHT(iili.M>' 111  wliK  Ii  -iv.it  raiT  wii^  t.ikrii  t..~.  rk  ti-r  mj  ninial 
iiul  l<Hali/c(l,  a-  wvll  .i-,  hkhv  seven',  legion-.     l«'ni  tli.    piirpux- 

"'  'lii-nuvMiL^ati \.T  _'),(»»)  pii^.-^iaiiulitrn  ,1  m  tli.    hm,  mii^I, 

il'.ittMir  at    Hri-litcii  w .  i  v  ~ii,(iall\-  .  xaiiiiiied,  ujth   tlir  n-iilt 

•li.i*  -'-74  \n\   (.lit    \Miv  tniiiid  t(i  haw  tiihi  n  iil,,ii,  |,si.,ii>  df 

-■ill'-  kind.      Ihi-r  (  a-^r-,  aiv  cla^itifd  a(((M(iin_  to  the  di>tri- 

'"Itlnn    ol     tile    le^lnll-    a-     |.i||(,\V->: 

ri(h,niil::^fi  in   J4,(>oo  swiiir  at  linshlim. 

<Kfui,il  IUIhuuIom-.      ....  f)»- per  cent. 

Slii,'litlv   1  >is>fiMin.ui-'|    I  iil)fi-,  iil,i,i,         .  1-63  jHT  cent. 

l.<M,ili/e(l    lulx.n  u|.,Ms            .           .          .  o-.'^  per  cent.' 

I  hi-  lai-e  pnipoiti.iii  nt  eases  of  loeaHzed  and  slii^ditly  disseini- 
^.ited  disease  stmiiLilv  Mii^,i,'e>ts  that  stricter  iii-pertioii  in  one 
l".ihtv  tliaii  in  aiiuthi  i  iiia\-  ,u(i  hir  to  explain  ditfeiein  e>  in 
ihe  frecpieiK  \-  with  uhieli  tiihei(iil<,-is  i-  iep,„t,.d  in  dittennt 
I'lace-:  lor  ea>\-,-oinL;  iiispoefoi-  aiv  not  hkelv  to  take  coj^ni- 
/.aiice  of  lo(  al  or  iniiiinial  dise.i-,  Xe\-,rthele»  then'  can  be 
■■  doubt  at  all  that  a  vei  \-  nal  ditfen-nee  of  this  kind  a.  tiial!\- 
MM-,  howewr  iinieh  it  nia\-  be  obseiind  or  exaf,'f.;frated  bv 
■ ''    -oim  (■  o|  eii,,r  nteired  to. 

I  hi  Snityccs  of  rithrrailnits  Infi\li.<n  m  Si,  inc.     The  tiiber- 
.lo>i>  of  -win,'  i-,,  a-  \va>  said  beton'.  eoinnioiily  believed  to 

ntra.  ted  hoiii  eattle.  either  b\-  feedin,tr  on  the  separated 

ilk  oi   tiiliereuloiis  eows,  ,,r  1)\    eoiisuniing  the  dropi>in;;s  of 

i'elvlllolN    e.lttle-".        1-or    e\id,iue    of    this     We    inilst     leler    to 

'   l-;a,stw..od    an.l   K,  Crillith.   i.,i  ,.   Uc^..  „f  ihc  /.(;./,■.  ,„,    /.„,,/,<■   //,,,/,/, 
'   Medical  Subjects.  N.S.   No,   .,1,   p.    1.^4. 

'  The  imiM.rtancc  of  the  kind  of  food  Kivrn  t..  il.r  pii.s  is  ,l„,„,i  1,,    the 
1-wing  example  cite.l   by   Mohler  and   Wasliburn.      "  .\  great   many   liogs 

I  .-xas  ,.re  raised  on  alfalfa  (lucerne)  supplcnuntcj  uitl,  c ,,n.i  the  result 

'  harly  shown  in  the   liureaii  statistics,  which  iiKluatc  that  ficiii   J,,n,  i  to  | 

■">■   .io,    i,jo7,  .Milv  n  I    per   cent,   of  several   thwusan.i   hoi;s  slautjhtcrcd    at  I  I 

■  "A   Til,  sl„,„,.,|   tuhcrcuioii^  leM.ins,      1„  striking  omtiMst  to  this  are  the  I 
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Molilt  T  .iiiil  \\  .i-lil)Uiirs  pa|xr,  already  qiiot'.'d  iii(»ri-  tliaii  inin-. 
Swiiir  f uIhk  ulii^i^  is  \iiulniil)t('dlv  \try  piivalciil  in  >tat(-~ 
,111(1  (iMiiitrii-  wluir  ill.  (l.iiiA  industry  is  important,  and 
I)n)l)al)l\'  till'  imw  li  iiii)" hI.mi' •  m  tln^  i  nnnccticjn  cannot  br 
attritiMtrd  \i>  -(pai.il'd  milk.  Ni  \i  rtlu  less  it  is  hv  no  mtan> 
I  lit, 111!  til, It  till)'!!  iilii-i-  diH~  II, ,t  also  spread  from  pig  to  pig; 
,md.  as  we  shall  s<'e,  mhih  ut  tlie  IcKalized  and  less  s»'vere 
lorm^  c't  tiil^ernilnsis  in  wine  .  pr, >ba  «lv  caused  by  <  atin? 
till'  l»)dii>  III    tiibcn  nil 'IN    InwK  tin  ii    di(i|  [)in;^->.  i>\    even 

tubrnnliiu^  •^liulnin    liniu   in, in. 

hislnbtitimi  I'/  ///(■  I.csiiDis.  1  iiliiii  nio?,is  in  tli  pi^  ma\- 
br  iimrr  nr  Ir^-  uidcK'  t,"  '1  i.di/f  (!,  i>i  In  itcd  to  niif  ur  M\(r,il 
hiiipliatir  ,l;I  iiiiK,  I"-]'  i.ilK  til  till'  ^iiiiiii,im11,ii  V.  Localized 
tiibni  iilii~i-  i>  ]iiiil)alil\  r.itliii  imiiiiii'M.  in  tlir  Hriylitdii 
serii>,  a--  \M'  1  i\r  ,ilr<'.(<l\'  siiii.  the  (li~i  ,im  \v,i->  loeali/ ■<!  in 
about  iiiic  rlc\  I  iitli  ■!  till'  11  'leti  (1  <iiiiiili1-;  and  linali/iil  nr 
iiiiK'  --lictitK'  disseinmalfd  in  nimr  tli,in   t\vn-tlin<K. 

Win  11  till'  disca-'  is  infill  raiized  the  lun/.^s  a>  ,i  rule  ,ir.' 
alteeted  innrc  m  liss  se\irely  ;  li\rr  .ind  splc  'i  tun  ,iii'  \i'r\ 
liablr  III  III  attacki  1;  b'lt  the  kidneys  are  said  i-siidly  tn 
escapr.  Will  11  till'  li^inii-  m  di^^iiiiinated  widely  tubereulnus 
foci  are  lint  mil  nniniiiii  in  the  bniiesi  Fi  benuln'-is  in  tfie 
muscles  lia->  been  retnrd' d  bitli   by  Str.iu---  ,iiid  by   Knclr'' 

In  the  -,1'rie-,  nt  caM'-.  e.xainined  b\'  A.  S.  aiul  V .  (irillitli  tin 
jiiint>  well'  alteeted   in    three  cases  nut   nt   ()\^.  and   the  slialt 
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[K  ri  iiil.i«>'s.  I'lr  the  same  pcrioil,  el  thin'  cities  ni  mu'  "I  tlic  Iculint;  dairy 
States  wliii_h  ^liow  :\  fri'jiu'ncy  nt  ink'ctinn  of  vi.  V-l  *ii<J  i)'4  ri'spcctively." 
(Loc.  cit.  p.  -i;.)  In  I  iciini.irk  ten,  wlii'ir  tlu-  il.iirs  iiidn  try  is  of  gruat 
importance,  tiiliiTculosm  is  very  coinmen  in  )iii;.  In  i><95  no  less  t!  .in 
ll-j,S  per  cent,  of  8569  swine  slaunhtereil  m  C()prnli.i;."^n  were  I  iinil  liy 
B.inR  til  1h'  tulierculuus.  (Str.ius,  La  liihtit  ul^sf,  p.  (jj.)  Moliler  ,iiul  W.-h- 
burn,  l:<c.  til.  p.  ^,io.) 

For  evidence  of  the  pr,  >i-nce  nt  tul«Ti  le  IkiciIIi  in  tlie  f,eces  nf  tul)erculnus 
cattle,  and  tlie  part  played  In  them  in  the  propagation  of  swine  tubcrrulo.'^is 
see  Mnhlir  ,inil  Washbu:  .  J  |//i  I^tp.  Hureau  of  A  it  mini  fiidiislry,  pp.  no 
and  22|.  ,inil  lUn  iiiilli  '  N'o.  91*  of  the  same  liure.iu.  .Melvin's  opinion 
on  tins  point  may  be  fo,  ,'d  in  the  2~il/!  Ktport,  p.  ^,0. 

'  Kersten  and  t'ni;erniiinn,  1012.  I  uh.  Aybcil.  a.  </.  Kaiser/.  (iesuiiJ- 
heihamte,   Heft   II,   p.    1S4.  -   /,;(   Inhere itloif,    ]).    3(3. 

*  The  Etiulnev  nf  Tnhercui    i.s,  F.iic.  tr.iiis.  p.  uy. 

*  li.C.T.  Fill.  lief.  App.  Mil.  in,  pp    iji-ioo.     See  p.  Ui,  p.  li.x,  and  p.  l.xni. 
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of  ii  111)  in  anotliti'.  Tli.  inaininai\  l;I,iiuI- m|  i||.  .mu  are  said 
1>V  M  ihl.  r  and  \\a-lil)iirn  to  be  less  ottni  all.cfcii  tli.m  that  of 
•''«'  "'^\  'ii  !«■'  cases  rt'c-onli'ii  hv  the  (iriltitli.-.,  liou.\,i, 
I  lit'sc  glands  wnv  tiilHTCulous-.  and  :ii  andlirr  case  tlni.  ua- 
tnlxTCulosis  of  tin  -m|ii  ui' anmi  u  \  l\  iiipliatic  f,'Iand'.  These 
la(  ts,  scfiiij,'  that  till  .:;uat  iiiaioiitv  ot  pigs  111  till-  series  were 
\otmf,'  ones,  and  tliat  tliore  do  not  seem  to  hav(  Ixrn  more 
'li'iii  li^''  adult  -..\\>,  aiiKni-  till  lui)i  iriij,,!!-.,  are  Mif^gestive, 
iiid  Mrni  t..  point  to  a  lathn  !ii;Ji  uk  idence  u(  tnl).  i-  ulo-i-  in 
ill'    linictioiKil  inainin.e  "t  iIk   -^.lw, 

111'  pig  may  continue  to  fatten  in  spit.'  ..I  \\u-  advaiu,  of 
lull,  iciii.ais  (lisea-e:  and  ~c\tial  .1>mt\,  rs,  iiKludniL;  Mohicr 
ind  \\'a>lil)nin,  lia\c  n  niarkc  d  Imu  udtl  may  he  tin  appap  nt 
condition  of  these  animaK  e\ui  wliui  se\erel\  aliei  t.  d.  I  lie 
writer  n\x>.  wliilc  he  w  i-  working  for  iIk  K..\al  <  ..ninii--i(.n. 
was  very  muc  ii  >tiu.  k  1)V  the  ap])ai'  ntly  liealtli\-  api  arancc 
ol  pigs  sutlenn,;  Iroin  ratliei  advanced  .  xpermuntal  tiiber- 
ciilosi-. 

I'li/dls  of  liii'ry.  On  the  (pie^tioii  of  the  jiortals  throngh 
which  tubercle  bacilli  most  (  oininonl\  reacii  tlu'  living  tissnes 
of  th.  jiiij.  ..pnii.in  .lilt.  r.  Koch,  in  18M4,  seems  to  have  belit'ved 
tliat  thes.'  inicro-(u.!;anisms  usually  enti  r  with  tlie  air  dinctly 
nito  the  lungs:  and  li  dc-^cnh- d  five  .a-.-  wjieie  there  was 
a  preiiliar  caseou^  pneumonia  uiu(h  appear.-d  ^.  hini  to  haw 
ail-en  from  the  inhalation  ,i|  large  ina-'S  nl  l,a'  illi.  Ker>teii 
and  riigerinaim,  ;()i2,  hU|)j>orted  his  \ .  av.  The\  exanniied 
M\,nt'rn  ca>es  (c  natural  tuberculosis  m  the  pig,  and  found 
thi-  lui,_,  and  thwiacic  gland>  aliected  in  e\er\-  one. 

On  the  other  hand  .Straus  thought  that  i>rimarv  tulu  rculosis 
of  the  lungs  wa>  uncommon  in  the  pig:  and  in  one  ut  Koch's 
cases  the  disease,  which  Imketi  as  if  it  was  recent  in  the  lungs, 
ipprared  to  ha\-e  originated  m  the  tonsil> :  for  in  the  situa- 
tion where  tlloe  NJioiild  'ia\e  been  were  deej)  tulxreulous 
ulcers'. 

'  lI'Ul.  J).  Ixiii.  '-  //„/.  p.   vi.    p.   Iviii. 

llnd.    p.    l.\iji.      Tliu    iiuuiuiiury   n'-inds    in    this   i  .isc   Udi    n.,t    >fnt    U>t 
t.xaiiiinatiim. 

'   The   liti  'logy   ■'(   Tuhi'rr.ulns.1 .     linu,    triins.    ■■.    12'.!. 
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1,,    HMiu    in-t,.n..-    .it    ii.it.ual    tulM-,,  ,,1,.m.    in    >\\ni-    tl..- 
disra..-  .^  In.utr.l   t.,  tin    Kinpl.at,.    «l.m,U  s^UuU   i.rm,    tl,. 
lv,n,.h    t...,n    on,     y.ul    ■ .,    .,u..tl.M    m    xUr    .,lun>nt,nv    ,...,,.! 
N,„n.tun.->n  .^  tl,.    n..~,nt.n.    :;l.nul,  u  In,  h  ....    i  Inw  alt.  .  I,|    . 
,„„    ,,„  ,„,„,.  nli.n  It   1^  tin    t;l..u(l.  ..1   tl,.'  n,.k,an.l.-iuuallv 
thr  -ulMuaMllaiv.      M-hl.i    .ni.l  Wa^hl-iun.    i.,<)7,  tvtrirmK  t.. 
sl.UiKi.t.r-l...n>.'  ^tat.^ti.^.   Mat.    tliat   tl,.-.'  ;:laiuh  ai.    all.,  t,. 
in  93  1-..  ..nt.  .■!   tl,.    t„l..  n  ul..,.^  annnaU.   an.l  tl,.A   l.,h.A.'.l 
that    n,l..ti..t.    tak.':-    pla.v   uMiallv   thi..nd.   m.iuc    part   ..f   th.' 

aliiu.  ntai\    .anal. 

\    s    (.uttitli  an.l  I'.  <.nllitl,,   i.,i  i ,  ^vll. ,  ,  xaniin.  .1  O3  cas.> 

,,,    „,,„„,,i    ,„l,..n,.l..M.    ...    ,..^>    l..r    th.     U.Aal    (  •  .,mn.-inn. 

,,„„ul    l!,.-   M,l....axillarv   ,^ia...^   alt.rt.  .1    ...    .,-    P''    ""l.      l.i 

,„a..Vtl,...nlvl.M.,..  -..■..... it. ,!>.■...  .1,.^  Mtnat......      I...A..V 

,„„.  ,,t  tli.'ii-  a..i.iiaU  v.itl.  tw..  .■x.vpti..u.,  th.A-  ^a\  .  tl,.'  (I.m  a^. 

■inp.ar.<l   t.i  1>.    lit  al.mr.ilai-v  ..rii^in'. 

Tl„.  ,!,,„■  a^-.ciat....i  -t  >win.'  tnlH'rcul..M^  with  tl,,'  .lairv 

n.an^rv   U>  uhi.  h  ..t...  ...  .'  ha^  ah.a.lv   U"U   ...ad.-,  a.id   tl..^ 

,.„.,    ,i,at    11.   (li>tii.:t.   vvl.rf,    tl.i>   ind.i.trv    p..Aail-.   >.  pauit.xl 

milk    wln.l.    a>  w.'  kn..w,  H.'-puntlv  contain^  tulxnlr  tuuiUi. 
,.  hir^.'lv  n>.-d   t,..-   t.'.'clm;;  pv^..  a.v  aU.  ^v.atlv   ...   lax,....-  ..t 

tl,.'  VI.  w  that  ti.lH'iv..l.,ii^  i.,l.'.tv>n  ill  thi-~  -,p,■^l.•^  .,crui>  n,in- 
ni.mlv  th.-.,.ii;l.  tl.r  Nvall^  ..t  .....U'  part  ,.f  tl,.   ahtiLntaiy  caiuil. 

V.aiii   ,'xp.iim.'i.tal  i.u. 'Miration  ha.  .l..)un  that  p.K>  ai. 
v.'i-v  raMlv  ..il.'.t.d  l)V  i.'.'.l.i.K  ^v'tl'  ^'il.>ta.icr>  whi.h  ...ntau. 
tul.,'irl.'  l.a.iUi;   .'^vriallv  ynuw^  pi^^,  .»  which  tlu'  d.^a,,'  >.. 
ca....'d  n.a\  >I).vad  rap.dlv  to  tl..'  va.i....>  K^at  ..r^'an^.    \n  ..Id.'. 

animal-  it  1.  apt  t,,  ivn.a.n  l.nnt.d  t..  the  ^Und>  n.  th.'  lU'ck 
or  nu'M'.itc'rv.     The  i..t.'>tnial  ini..'....^  nHinbi-an.'  m  m.cI.  raM- 

olt.'..   .'..apo   inU.  ...... ,    In.t    the   t,,..Ml>  an.l    th.'   pl.arvn,u.'al 

mnon.-  nu'inbraiu'  a..-  i.....v  ...nnn.'nlv  th.   >.'at  ..1  nKKr,,.c..pu 

"^"(")n  ih.'  wh..l.'  th.'i.  it  M'.'...-'  that  pif;>  wh.ii  1I..V  coi.l.a.  t 
tuberu.luM^  d..  .-,  .•o.nni..nly  bv  takini^  in  tulnn  1.'  ba.  ilh  with 

I  K  C  T  Fix.  Rep.  App.  vol.  iii.  p.  .5>  1"  t''^'  i""  ^''^^'^  c^x-cptcl  tl.. 
conditu.n  of  the  glands  of  tlu-  alnncntary  canal  ^verc  not  ascertmnc.l. 

•A.  S.  Griffith.  R.C.T.  h,t.  /.'./^  App.  vol.  >,  pp.  59..  0.,i.  6.jO  and  7°,- 
See  also  p.  ^k^i  "f  *'"=»  volum-. 
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lii'ii 


.\\i/iti,i/  hihJh.ii.       Ill,    tiil'.i.  I.    Imi  iIIm-  will,  h 


the  great  iii,i|i.i  It 


i>  tiiiiiul  ill 


\  "t  <  .(--i  >  111  tuiii  iMiiusi^  III  >\\iii..  confurnis 


as  ir.i;,-ht  li.  ^iij';...-.  il,  ti.  tli.  Ixixinr  \\\h-  .\-,  ,i  nil,-  it  ,l,x.s 
not  dtpait  tniii  tli.it  t\  jh-  m  aiu'  p.n  in  ul.ii ,  Imt  Munitimi  s,  in 
rare  ras«>s,  atiiiiuat.d  -.tLiin-  atv  iiu  t  with  (  )ii  tlir  ntlin  li.uul 
ill  n.i  iiHoiwidrialil.'  iiiiii..rit\  .,f  (  a^r,  tiic  h.i  illn-  Ii.I.ihl;-,  u,  th,- 
■  i\iaii.  .iii'.l  111  a  l<\v  i\cii  t.i  the  iimiiaii  t\i>r.  sinh  ImwiAer 
.iiT,  aliiiii-t  witliiiiit  f  \(  iptimi,  (  a>is  dt  lix  ali/.i  d  di-M  a.-^i  .  It  is 
scai;vK-   f...   luiK  II   tn   -a\    that   iii   ,;.;iiii  rali/i  d    tiihcrculn'^i'^: 
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t\-}M(al  in  I  \rrv  ii.uticular,  in  "^^  prr  cent  ili.  pidiHiitinn 
111  hiiMii'  -.tiMni-  wiMilil  iliiubtl'--  ii.iM  i)cMi  (  lUi-idi  r.ilii\ 
iiiuliti  it  tlir  ni.il.iial  iiad  lucn  lui-'hctid  ;  Ini  all  llic  >Irain^ 
Mthrr  than  tim-r  ul  h(i\  uir  t\iif  (  anu  inmi  ca-i  -  nl  idcali/.td 
tniirn  iiliiNi-,  aiKJ,  a>  \va>  ^aid  ai)o\r,  '-m  li  wvrc  >i)riially  Min,t;iit 
(Hit    Inf   thr   in\i-~tig;itii)n. 

Tlir  l)(i\  inc  t\  pi' (if  liai  liiu-  .\\nn,  wa-  Idiiiid  in  cvcrv  case 
(it  ^ciii  ..di/id  diMiiM',  and  in  innc  'Hit  ot  tiic  17  nr  iS  ca'^i'S 
(it  l(iraii/.rd  tiilK^iTnlnsi-,  a->  w.  11  a-  ni  nnic  1  a^i>  ni  u!u(li  tlic 

extent   111   the  ([i-,  a-e  \\a-  nnf   re><'ld>(l. 

More  iv((  ntlv  I'la-twddd  and  I',  (.riltitli.  I()I4.  ''•^''■''  '^'"'i' 
dm  ,'ed  lor  tiic  Ian  al  ( io\ crnnient  l-ioard  a  -oniewliat  similar 
iiiv(  -tiuatioii  to  \\lii(  li  we  lia\c  alK  ad\-  re  tern -d.  \\  >■  lia\c  now 
to  (on-ider  what  txjK^  ul  hai  dli  were  loiiiui  i)V  tiuM'  anthors. 
The  tnlienulou-  in,>icrial  \\a-  ol)tain('(l  troni  pii^-  ^lani^litcfcd 
in  l^irniin,!;hain  and  l-lri^hton,  and  wa>  -(  h  (  ted  Iroin  (  a-e--  in 
wiiich  the  diM'asc,  s(i  far  as  ciaild  be  a-ci'i taiiu'd  by  caivtnl 
inspciuon,  wa>  limited  to  (-crtain  ,L,dand-  A  lew  la^o  of 
-lightly  di->eniinate<l  tiibei(  nlo-is  wcic  adcicd  fnr  ((iiniiari-oii. 
Strain-  of  tnbiivle  bat  illi  were  i-olat(  d  from  tin--  material, 
ami  their  cultural  ,ind  iiath(>,L;enetic  jiropcrtit-  determined  liy 
>nitable  e\]ieriin(  III-.      The  re-nlt-  were  a>   lollou-' 

(M  li\-e  (■a-(  -  ol  di--i  ininat' d  tuben  ulo-i-  all  yielded  the 
bii\ine  t\i>e  ol  ba(  illn>. 

Ot  7;  (  a-e-  of  app.uvntK-  hicali/ed  tubereulo>is  44  yielded 
oidv  bo\in.'  bac  lUi.  In  two  of  these  tlie  \irnlence  was  less  than 
the  -tar. lard  of  the  t\j)e.  Xn  le--  than  jb  \  ieldtd  a\ian  barilli. 
In  onl\-  one  case  was  the  hnm.m  tvjH'  ol  ba*  ilin-  alone.  In 
addition  one  case  \-ielded  both  bo\ine  and  a\ian,  ami  another 
both  b()\ine   and   human   bac  ilH, 

Two  (it  the  Jb  ca-e-  tnun  which  the  oiilv  tiiliiiclc  bacillns 
;-■.  ;ated  was  nf  the  a\ia.n  t\i)e  \iel(ied  in  addition  some  other 
acid-fast    bacilli. 

Thea\ian  Ikk  illu-  wa-  thu-  tlieoniv  tulxrcle  l)acillu-  found  m 
nc  arb,'  '/ijier  ( cut.  of  thecase?>()l  locali/.ed  tuberculosis.  Hut  the 
proportion- wvre  \-er\- different  in  the  Htrtnin^^'ham  and  Hri^^htoii 
series;  in  the  former  it  was  29  \av  cent.;  ici  the  latter  it  was 
40  per  cent.      Tin-  i-  perhap-  m    more  than  mif^ht  be  expected, 
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I'lr  tlu"  ratiii  uf  avian  td  hoxiiic  iiifictii)n<  in  any  ^Ww.  placr 
will  (Idulitlt  -s  (l.|)(n(l  IaiL;('l\-  u])(M1  tlic  txtrnt  to  wliidi  the  pi^s 
a-^--n(i,iti-  witli  tciwl-  ami  witii  (■uu^  rt--pc(ti\flv,  and  tlii->  will 
hi-  \\k<W  xn  (litlrr  ,1  -(i(j(l  (iral  in  (ii!ti  rmt  Im  .ilitic^'. 


/  \'/><'s    o/    /  !i/niii,     ildiilli    f<m)hl    ill    'riifi,rii(/niis    Sui)h' 
(liashvudd   and    l\    ',ii'//itli). 
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riir  a\  ian  iia(  illn-  aicii.  w.i-,  l,,nnd  (.nl\  in  casfi  <.f  Iik  ali/.  d 
'"'"I" '''"->-  l'>i'  it  nni-t  Ih  mid,  i-t(...(i  ih.it  tlii-  tnni  is 
"~"1  i'l  'li'-  -'Mm  ill  wiiiih  it  WMiild  hr  (,,iinn(.nl\-  ,  niplovod 
in  !lh  -lau'Jitrr-iinUM  ,  and  i~  n.it  -tri.  tl\  .Kvnrati  .  As  a 
niattii-  (,t  I,,,  t  MK.iv  .,11.  lid  ~.;ii-,  li  ill  til.  iali..rat.ii\  iv\,  ;,!.(!, 
in  dM.ut  ..n,  -tlind  ..|  tli.  -  ■' 1m,  ,ili/,d  '  ,,i>,-,  nnnnt.^  tui.,  r,  I,  s 
ni  Inn--,  ami  liv,  r,  ,,,id  m  |,r,,ii,iii:i!  ,,r  p.utal  l\nipliatii-  inland-. 
In  th.  1,-niaind.T,  i>  m  nnnib.r,  tli.  -nhniaxilhnx  ,ir  ni. - 
•  in.  ri.  -laml-  al,.n.  w.i,  \iMl)l\-  tiih.r,  nl.  .ii-.  ,A-,-n  ,.n  miiint,' 
ni-iHrti,>n  m  llic  lal>.,rat..r\  .  I.iit  it  iniNt  1..  add,(l  that  in  alx.iit 
"H.'-tiiird  (A, 11  i.f  th,'-,'  ni..!,'  -!ri<  t!\  limit,  d  .  a-«  -.  in.iiMiiatidii 
<>l  -uima-pi-^  with  ,ni.M,.n..  ,,[  mi,  ,,r  nior.'  api.anntiv 
ni'inial  .a-.m-  (inii,i:>,  liwr.  ^|.|,  .n  and,  in  ,,ii,'  ca-c,  iniixl,') 
HAraKd  th.  inv-ni.c  i.i  tnh,  r,  !,•  h.uilli  in  ,,u<-  ,,r  litliir.if 
tlu'M'  ^itiiati,)iH-. 

Ill  1 1  J.  ■  K.iy.il  (  .  .iiiini.-.-.i..n  iii\  .■slio.itii.n  lli.'  pr.  ■]>.  n  ti.  m  nl  ,  .i-,,  ^  ,i'  l...  ,ai/iil 
tul.iTciiIi.M,   wliiih   yiikk'il   ..iilv   ,i\i,m    ml,,,,  |,     |,,uilli    ,,-.  nis    t,.   li,i\,-    h.-cn 
:ilx)ut  2.;  per  cent,  as  in   Huiiiinf;li.un. 
*  he.  ctt.  p.   lij. 
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The  two  ntypiiMl,  or  .ittcmi.itiul,  strain-  it  Iimmih  li.uilli  dcscrvo  special 
mi-ntion^  In  cultural  diaractcrs  they  wck  .|inli  tv(ii.  al,  oi.c  liciiif;  "hiyhly 
ilysKiinic,"  and  the  nthi-r  "pniduriny  mi  nu)rf  than  a  thin,  tran-lii(  ent. 
somewhat  nioi-,1,  Imclv  wrinkled  or  warty  l:'.yeri>n  t;lyccrin-aKar'."  Tn  vindenic 
for  tlif  i,il>bil  hiiurvi  r  .md  in  one  case  for  tl\c  Kninea-jiin  also,  they  fell  Ix'low 
tlie  -t.iinlaril  ol  the  '.«>\  iii'-  type.  Passage  tliroii'j;h  the  rabbit  did  not  inc  re.  •• 
the  \  inilencc  ot  either  strain  for  this  species. 

The  two  cases  which  yielded  more  than  one  t\  pe  ol  li.u  lUu-  win-  ax  f..llows  : 
In  one  the  submaxillary  glands  yiel.ied  a  pure  strain  .1  lio\  im  Ii.m  illi,  and  the 
mesenteric  a  imre  -tniin  nf  a\i,in  haiilli  In  the  other  tlie  siilmiaxillary 
tjlanls  Mrldnl  a  piii<  culture  nl  lioxiiir  li.i,  illi,  whili'  from  the  apparently 
norni.d  liM'r  there  was  olit.ained  tlimu';.. 
enniKi.in  of  the  orqan  a  culture  which  v  • 
coiiiuiou  eus^onii    b.u  illu-  of  luinuni   ore^iii 


ini  a-pi;;  inoculated  with  an 
r.  iiuc  m  yiovvth,  .ind.  like  the 
I    low    Virulence  for  rabbits-." 


In  till'  iiioaiitinir.  in  tlic  rn-.nn(llicit>anit ,  iuN'otiuaticm  "f 
tnhircnli-i-  a-  it  (ii-(nr->  natnrallv  in  tlio  I'i;.;  li.ul.  with  mif 
(■xcci)ti:in,  nsiiltiti  i>n]\  in  the  di-ciAiiA-  nl  tli'  l>(i\ino  tv]!!' 
of  bacillus.  This  is  casilv  fNj)laini"d  mi  'lio  onmnd  that  tlif 
inwsti.cators  did  not  spcriallv  stndv  hn'il  tul-iic  niosi-. 

K'o-,>el,  WebcT  and  Hcuss,  ic)o.(\  in\  I'-ticated  -.even  ca-c-.  of  tuberculosis 
in  swme.     .Ml  yielded  cultures  of  tin   bovim   type. 

Zwick,  I'lo.S*.  likewise  in\-estiea1ed  four  ci-cx  nnd  found  only  bacilli  of 
bovine  type. 

Kerstcn  and  i  nf;crmann,  lc)I2\  inyestigated  Ic)  cases  (17  unselected, 
and  2  selected  oecause  there  was  a  suspicion  that  they  miplit  lie  caused  by 
bacilli  of  human  type^).  .Ml  ui  yielded  cultures  which  corresponded  exactly 
in  cultural  characters  ai.d  pathogenicity  for  the  rabbit  with  the  bo\ine  type 
of  tubercle  b.acilhis. 

Weber  and    Hofinser,    l<)r>j,   bra-lly   uiiorte.l    the   i^cil.ctio-i   of  a   strain   of 
tub?i-!e  bacilli  of  ayi.in  type  from  the  mesenteric   inland 
showed   no  sigrs  of  tuberculosis  elsewhere'. 

Tlic  rciniliisiiin   to  '■.■  (hawn   iVinn  all  thc-r  investigations 
is  (il)vi(ius.     'riibcR'lc  bac  ilh  nf  avian  and  o\rn  nf  luimaii  tvpi^ 


if  a  young  pig  which 


'  Inc.  cit.  p.  N2.  '  he.  cit.   ji    1J7. 

'   Tuh.Ayhe's   a.il    Kai^t'tl  ('usiDulhril^amlr .  W'.ix  i ,  11    j  |,  and  Heft  v  )>.  ^2. 
*   lOciH,  Zeit  ill.  f    !!M.'uiif  11    hilnl    vol    iv,  p.   101 
'    I'll.',   /■»''-  .lyliih'.  a.  'I.  Kaisirl.  Gcsiinillieilsanile.  Heft   11.  p.   171 
'    Two  of  Kerstcn  ancl  rngermann's  cases  were  inve^tig.ited  bei  aii-.e  there 
wasa  s  ;.-picion  that  the  inlection  might  hayc  spre.cd  to  the  pigs  from  a  tubercu- 
lous attenilant.      The  owner  of  one  of  tne  aninn'  ■  in  cjuestion  !iad  a  tulx-rculou= 
fistul.i  in  his  leg,  ancl  the  pig  had  never  l"-  n  given  cow's  milk.      In  the  case 
of  the  other  aniu   .1  the  tuberculosis  seeii      1  to  have  spread  from  a  castration 
wound.    J5ut  the  suspicion  1..  neither  c  ,c       w.is  confirmed,  both  the  strains  ol 
liacilli  isolated  from  these  animals  being  t\]iical  examples  of  the  Ixivine  type. 
'   lliiil.  I'lo  |,  Hell   I ,  [).  'ij. 
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dn  DCca-iniialK  (\in>c  tulxn  iilmis  Ic-^idns  in  tlic  p\ii  iiiulrr 
u.itiiv.il  <  .  .iiilitMn-.  l'>iil  tin  ii  \irnlcinc  \i>]  tlii-  -iM(ii-~  of 
.miin.il  1-  1m\\,  ,111(1  tin  di-ca-r  wliich  tlicv  f.M-.f  dues  iKit 
-pirail  aiijiirc  ial)l\  ,  hut  nniain>  a-,  a  niii'  limited,  at  li  a^t  ~,i) 
tar  a-  •^^n.-.-^  loicn-  air  ((jncriiiiil,  tn  (Mic  ny  uimic  oI  tin' 
Kniiiliatir  L;iaii(U  n('arr-.t  tin-  pDiial  m|  cntiA.  i'ra(  tit  all\-  all 
i-a-' ^  n|  l;i  iiiiali/i  (1,  i  a'  at  h  a~t  dl  ulivimi^K  i^i  nn  ali/i  il, 
t'diiiiiiicis  in  the  pii;  -crin  td  b.  iau-<(l  li\-  the  IxiNiiic  t\')>i' 
'  i\  tiil» n  If  liai  illus. 

At  till'  -anil'  tiiiir  it  lia>  brtii  -Imwii  tiiat  tlu-  a]ij).ii(  ntlv 
niirmal  or^iaii^  ol  ]n'^-^  in  whicii  loci  of  di>M  niinatnm,  Ikiwcmt 
iiiumtc  in  -'i/A\  ,iri  tn  b  (ii>ciiV(  r.  d  may  contain  tnlHTcle  bacilli ; 
and  m  onr  ca<c  a\  lan  tubin  1  bacilli  lia\c  bcrn  dcmdn--tratcd 
d>y  Kinnta-j)i,y  inoinlation)  in  tin-  appaicnth'  ndinial  mu>clr  uf 
a  pii,'  inl'ii  trd  witli  "Incalizcd"  tuberculosis'. 

I'>ut  tile  danL:er  to  man  arising  out  <<{  this  sourt  e  of  intecti<in 
in  bis  toMi  ean-i<it  b-  ureat.  for  in  such  cases  as  we  arc  now 
con>i(ii  lint^  the  bacilli  pri'scnt  in  .ijijiarentK'  normal  tissues  arc 
few  in  number,  .ind  it  must  bi'  Mldom  that  they  escape  dcatli 
b\'  cii()kin,u. 

These  inxestigations  wliich  wc  lia\c  been  cunsidcrini:, 
t  L:ether  with  the  inoculation  and  feechnj^  experiments  which 
will  ])resentl\'  be  described,  disjiose  (incc  and  for  all  of  tho 
lei^eiid-  nl  epidcniics  of  swine  tuberculosis  derived  from 
irilicted    lowls  or   tubcMTuIous  human   attendants-. 

Experiiiicii/d/  Iiifciiicn. 

[A]  I'hc  'Idviiii-  Tubercle  Baeilhis.  It  is  eas\'  to  cause 
tuberciildsis  (  xpi  rimentallv  in  the  pii;;  1)\-  any  <if  the  ordinary 


il  artiti(  ial  infection,  provided  «'nlv  that  the  bov 


mo 


t'  pe  lit  bacillus  is  employed.     The  avian  and  the  human  types 
ll.ue,  as  we  shall  see,  much  less  effect. 

>ul)cutaneously  injicted  in  doses  of  lo  or  30  nif;,,  the 
ii"\iii,  bacillus  produces  rapidly  fatal  miliary  tuberculosis. 
Doses  ot    i-o,  (ir  ex-en  o- 1  mj;.,  of  bacilli  have  caused  f^tnieral 


'  Ka.>t\vni)(l  ,ind  1".  Cntlitli.  /<■ 


cil.  \i\i.  1  i>i  .ind  I  <i. 


*  For  one  such  Icgenil  see  Mohlcr  and  Wasbtnirn,  190H,  i^th  Kcp.  lUneau 
\nimal  liiilu^lty,  p.  i'jO. 
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tiiht'riiil'-i>  of  a    -r\-(iT  aiul   |.ii)f,'n'^siie-  t\|K'.      I'lit   tlic   jut; 
i->  iiol  iiKapablr  ot  ri-sistaiKc,  and.  accordiiiir  '"  A.  '^.  diittith, 
till    iliscase   after  such   small   doses   may     "iiii  timc^   Ik  1  oidi 
arrested'. 

H\-  l.rdiuL;  wit'  ln.\iur  liaeillj  niitaiiietl  1  111  'k  it  i<  (luite 
eas\    t"  ml' it   th.  In  ^■\periInent^  mad    ii\    tin    l\(i\al 

(■<i!iiini-~-iMii  Hi.  i-M,  and  e\  n  o-i  ag.  lliiw  ;i(liiuni  'rwd 
pmdiRed  ;;eiii  ral  tul)rrndi)sis.  The  disea^•  alter  10  m^;.  was 
severe,  but  tiiat  caused  by  the  smaller  dose^  was.  at  the  end  of 
tliii  (    months,  only  of  nioderatc  severity*. 

liastwood  and  Gr  tVith^  fed  i')  pigs,  whin  alu  ut  tnur  lUdiuiis 
old,  with  miuh  >mailer  doses  ol  iKJvii  •  ba<  illi.  Uuaniitie>  of 
•001—003  mf;.  '.,'iven  to  <  i^ht  pif^s  cau>ed  local  tuberculosis  in 
two,  and  nf)thmf(  at  ail  in  tir  other  >i.\.  l.arutr  amounts — 
•oi-o-i  mt;.-  tjiven  t  ei},'ht  pi,L;s  cau-cd  ili^caM  in  all  but  oni', 
and  in  >i.\   there  was  more  <>r  Ie>-  ili-~i  tnination. 

A.  S.  r.rirtitii  \\a-  -trui  1<  li\  tli.  ililhrencr  in  susceptil>ilit\ 
of  vouul;  and  Id  pii^s.  He  sa\s  tlit  tuberculosis  is  n-adily 
set  up  in  rithir  by  feeding.  Hut  uliiii  in  the  vonni:  it  is 
usually  of  the  progressivt'  tyjx  ,  in  tin  .ujult.  which  is  mm  h 
tnori'  rtsi>t.int,  thi  (li->  ,i~r  dui-  uot  >pread  si>  ii  .i(iii\-,  and 
ma\'  e\'en  bfcnni'  .iric-i'd  at  tli-'  inland-  nearest  tli'  pnital 
of    tiitrv'. 

To  -.um  up  tlirii  1!  !n.i\    111    -.iid  thai     \)i'  nini  ni  Im^  -h^wn 
that  tile  pig  react  >  to  inlf<ti"n  witli  ihi   liii\  in.   t\  |)>   ui  t  .in  n  1 
bacillus  very  mu(h  lik.' the  o.\,  'ut  th.it  it-  pt  am  1- oIH -wtaiK  i 
are  distinctlv  infi  rior*. 

{B)     Ihi-  If  nil!, Ill   fii/iri  ill'  Inhillus.      Iluii    lui-  ium  -.onu' 
ri.nfu-i'iii  m  the  past  iducrrning  tiic  -um  1  jitihilitN' ut  -wine  to 
intictiiiu   Willi  till'  human   tuhrrcle  liacillu-,  laiuiK    I'wini,'  t^ 
sonioeai  1\  1  xjn  ruii'  nt  -  m  .\inrrir,i  ;  and  an  1  ik  iii.  .  lU-  In  lirf  i^rt-w 

'   HC.T.  hi!.  Rep.  .\].\>    \.il    I.  l>.  .)-. 

■'  Ihiil.  p.  (.^i  and  v.il    11    )>    11311 

'  I..G  II.  Iiep'>r>s  .III  I'libhc  lUallli,  cti .  N.S.  Xo.  <ii,  p;irt   .>.  p.   i\ci. 

*  li.C.T.  Int.  Hep.  .Npp.  \<>1.  I.  pp.  70(>  and  51).'. 

'  .\.  S  I'lrittith  says  "the  calf  is  imidi  less  sustcptiljlc  (to  I'xperiiiu'ntal 
infection  witli  the  tjovine  bacilhis)  than  the  pip,  and  a  larger  dose  of  bacilli 
is  necessary  to  prodme  generalized  dise.ise."      IhiJ.  vol.  I.  p.  707. 

Schroeder  and  Mohler,  11)07,  l)elicvcd  that  swine  arc  more  easily  afiecte,, 
by  feeding  than  gtiinea-pigs,  and  this  is  certainly  the  case. 


\IX 


rXIM-KIMINTAI     INTFrTION 


409 


up  tliat  "pips  aro  su--(t'ptil)lc  t^  iiitictinn  uiih  Ixitli  linxiiu-  and 
liuman  tiiln  tIc,  mikI  Imvini-  tul)!  11  lr  1--  iin  iiKiir  ai  \v  <■  tnr  tln'si^ 
animaK  than  liuni.ni  -.inituni '.  That  tlii->  i~  imt  tl  r  ra-r  lia> 
1)11  11  piii\((l  ( mil  lu-i\  .Iv  1)\  iiK  ifc  111  lilt  i\pii  iimiit-,  tlif  wiii'k 
111  llir  l\ii\al  ('i.miiii— idii  and  nl  tin-  (n-iindhiit-aint  lia\inu' 
niadi-  n  I  hai  tliat  tlif  piu  1-  lii::l'K  n^Ntai.t  tn  linnian  t'dn  r- 
1  uii)-~i-.   tliiiUL;li   nut   ipiiti-  tn  tlii    -,ini'    1  Mi  n!   a,^  tlir  nx. 

Ill  til'  laliiiiatm  ii  ■-  nl  tin  (  1  iinnii~-ii  m  ^I'.ii,::.  nl  hacilli 
nl  limnaii  l\pi'  lia\i  prndniid  dilmiti'  lr~inn-  at  the  >»  at  nf 
iiiiH  nlatinii  tui^i  till  I  with  -.nm  -li^ht  ili-~i  nnnatinn,  \  i  r\'  likr 
\\\\;''  is  snniitinii-  -1  iii  in  thr  lall.  I'.iit  tin-  di-- .iinnatrd 
lisiiiii>  in  till  jiii;  ,nr  ninii  iiiii~iaiil.  inmi  ininii-inu-.  and  ninri.' 
Sf\iiv,  >inii  n|  till  111  ni,i\  ha\i  .  a-' 1  iii-  (  1  ntii -,  NiAirtlu- 
lo--  thi  nninaii  lia'illn-  -1  ■  in-  tn  h'  |u-t  a-  imapabli-  in  tin- 
piL  ,1-  in  ilir  n\  1,1  jin  diiiiia:  a  piii;.;ri  — i\  r  t\pi    nl  di-ia-r-. 

Alhllilu^t^l■|  d  li\-  thi  niniith  till-  hnin.in  tnhiicir  haiillii^ 
I-  I  vi'ii  loss  capalili  n|  I  aii-iiiu;  pii  L;ri~-i\  1  tuln-rc  iiln-i^  in 
-wiiio  than  wlnn  injci  tid  iiiidi  1  tin  -kin.  l.i -inn-  iiidri-d  n| 
-nine  -(,rt  rnniiii' iiiK"  .Hiur  m  th"  l\nii>liatic  ulaiid-  whirli 
ri'cfixc  ih.  hniph  timn  tin  dinii  ntar\'  i  anal,  and  m  ra-ii  iiially 
-niiic  ^>niall  di— I  iiiiiiatid  Im  i  nia\'  ari-r  in  mu  nv  ntln  r  nl 
thr  iiitiiiiai  nii^aii-,  r.nt  tin  -1  Atiitv  ni  tin  di-i  a-i  i-  inininial, 
and  it-  iliarartii  iinn-iiiiK^ri -.-i\  1  .  Ft  ni.iki  -  nn  appii  ri<d)li' 
dittiTcnci'  tn   ih,    :iiiimar-  rnnditmiv' 

A-  lAidiiHi-  nl   tin-    tin    Inllnwini;  I  \aiiipli'   ina\"   In    ^i\iii. 

1  Wn  \iiinii.  )iIL'-  Will    1 1(1,   till"  tl\  I-  and  1  iL^llt  llli  Oltll-  Ir-prrti\  rl\'. 

'    l>inuidilii'.      (.jiii.Uu   liiini   Mulilir  ,inil   \\  .i-liiniin,    j  (//;    /i'< /■     lUnmu  rf 

iiial  liii/iislrv,   I'jo;,  p,   j  i". 

■  /i'.(    /    Int.  Ki'p    Apj).  Mil,  II,  i>.  ii.ii'>.     A.  S   (.nliali  -ay-  on  tliis  [idint : 

1  lit-  jiiK    like  liie  calf  .ind  tlu-  qoat,  is  very  reM^l.iiu  in  tlic  luiiii.in  tiit)ertle 

liaulliiN,      It   .ippc.u-.   liii\M\,r  t'l  \.v  -111,'litly  iiiiuc  MiS(.:optil)le  'lian  tlic  calf, 

-ince  (li— cinmatcil   K-i'in-   win'    (ni   In-  cxiHrinu'iit-)   "nunirmu-  and   more 

'■n|ucntly  present."     (/i'(    7,   i':ii.  H,p    .\pp    miI.  i,  p     \\) 

'  With  this  opiniiui  tin- ( u  rni.in  iiur-tii^.itnr-  an  m  -,;l)-tanti..  .iL;-ienirnl. 
Kiis-rl,  Wcluf  and  Ileus-  s.iv  mdird  tli.it  tluir  ixiHriment-  -Imw  tliat  the 
human  type  nl  li.u  illu-  i-  more  \  iiulrnt  (or  pm-  than  tnr  i  at  tie  ;  m  the  lornier 
the  lesions  tau-ed  li\-  ,'eedin^;  .ire  not  ninlined  tn  the  ninioii-  nieinbrane  and 
llic  regional  l\in)ih;itu  yland-,  hut  nia\-  extend  to  tin-  (deeji)  eerxical  glands, 
and  to  .lie  thor.uii  organ-.  '  .\e\ertlieles-,'  the\  ,iild,  "the  virulence  of 
llic  human  type  of  bacillus  |.ir  swine  stands  far  heliind  lli.it  of  the  hovine 
liacillus."     (7"((;i.  Arhtit.  ,1.  J.  hutserl.  Gesinul/icil^aDili .  Heft   i,  p,  30,) 
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alniiwt  (lailw  witl:  iihimii.n-  i|i!aiititii-  "t  liiiman  sjiiituiu 
1  niitaimiiL;  innuiiK  lahli  tul),  iili'  Imi  illi  I  In  \  ilii<.\'  .iinl 
iiY'W  tat,  ,111(1  wliiii  killi  (I  iiii  li--iiin-  \\i  ir  IdiukI  i  \i  i  pt  a  ti  \\ 
small  I  al(  ,iP  iMi-  iiiliin  j.^  m  ilh    im  -intn  p    and  ^iihm.ixilKu  \' 

ijlailiK    .luA     111    Mill     .iiliin  il.   ,1    'lit!.'  '_;nii|'i  "I    1 1  ml  il  liij   till"  V  Ic^ 

Cdnlaiind    in    ,i    pci^-i/i  d    iiiidnli'   in   niir  ct    tin    Iuiil;-'. 

A.  S.  (iiitlitli.  wli"  l(  d  li\r  iiiL;>  niili  IuImhIi  Ii.kiHi  nf 
Imipkiii  t\pi',  rmiarki  d  lliat  c  \i;i  wlun  ihr  -l.iiuU  wvn  .'il.  >  i.d 
till'  iiiiiiiiii-.  iiiiinliianr  nc\<'i  -Iimwii!  ,iii\  I'-i'Hi  wlmli  iuilIiI 
iiidiiatr   tiir   pnint   at    \\iii(  li    tin-   Ilk  illi   ]\.[i\   iniictiatrd-. 

|{a-t\\ipi>d  ,md  ]■ .  (iritfitli  lid  t\M>  jhl;-  with  (ultuu-  ■'! 
tulu  fell  Ikk  illi  n|  liunian  t\iir.  tin-  dn-cs  hriiiL;  m  and  soinu.'' 
nl  l)a<  illi  rc-|ii  iti\rl\-.  I'.ntL  aniiaals  drvclnind  tiii)frriilii>is  ol 
the  >iiliina.\illar\'  and  iiirMiitirir  i^hind-  and  cdMi  i  xliiliitfd  a 
-lii^lit   aniiiiint   of  \i^ihlr  (li-~cniiiiatii>ii   in   tin-  mLjan-. 

'(')  ihc  Aiiiir  I'lihtiiic  BdLiIliis.  Alter  what  lia-  In  .  n 
said  in  aiiutlii  r  i  li.iptrr  ((iinrniini;  thr  ^i  ridii--  <  tli'it-  m| 
inji'ctint,'  intr,i\"i  n.  iwh'  tnhcn  Ic  bacilli  ^1  a  t\ni'  whidi  is 
iiicai)al)lr,  whrii  a(hiiiiii-.t('ii'd  in  aii\-  ullur  waw  i>l  lausiii^' 
fatal  (If  i)r(i,L;rt'-.-i\i'  diMM-c  in  thr  ^iK-rio  cjI  aninuil  in  (|ui'sti<.n, 
the  statcniint  vvill  imt  app'-ar  siiri>ri'-iiii;  that  injrcti'd  in 
this  nianiiif,  in  snttiricnt  ipiantitw  a\ian  liaiilli  pnivc  fatal 
t(i  the  Jul;.  Inln idiicrd  1)\-  ;ni\'  ntlur  t  liannrl  tinv  >liii\\ 
thcniM'hr^  iiuapaiili'  nf  ^cttiiiL;  up  pi"iii;rc>-'i\"  (Hmmsc  tlmimli 
they  nia\-  iiiultipK-  at  tiir  niitxt  and  hcionn'  di^-fiiiinatcd 
about  the  b(id\-,  whc-c  tlir\-  icniain  alixc  in  the  origans  fur 
considerable    period^   i>l    tiiiK  . 

That  the\-  aie  not  i  iitiieK-  liaimle—  the  <  xiHrinuiU-  whieli 
are  abiiut  to  be  related  will  ^Imw ;  Imt  nn  the  wlmle  it  i-.  latliei 
surpri:  iiig  than  ntlierwiM'.  when  one  r.  iiu  iiibers  that  natiirail\ 


III 


'   If  C.T.  hit.  Rep.  App   vol.  ii    pj)   iiH  and  71,  Pigs  1  and  3. 

-  llicl.  Illi.  Uep.  App.  vol.  I.  p  411.  Crithth,  MiiiiininK  up  the  result.^  id 
his  cxpiTinicnls.  says  that  "they  jimve  Lonclusivclv  that  the  hunum  tiilitrcle 
bacillus  is  unable  wtien  ingested  to  set  U|)  anytliiny  more  than  a  limited  retro- 
gressiNe  tiilx.'rculosis  in  swine,"  and  he  adds  that  "repeated  doses  continued 
during  long  periods  are  not  more  effective  than  a  single  dose."      (Ibid.) 

^  It  will  l>e  noticed  that  the>e  doses  were  sc\er,il  hundred  limes  as  larf. 
,-i-.  the  do.ses  wliich  they  employed  m  the  ca.»e  ol  bovine  bacilli.  See  Pigs  i 
i.|,  loc.  cil.  ]ip.  1 1 7-1 18. 
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arquiu'cl  tul'^  ii  nl.  .-i-  m  tin  \i\^  \>  mhii'Iiiii'^  ',iu-m1  l)y  the 
a\'i:in  l);i' iHn-  i,ili  Imhi-Ii  ih.  (li-~c;i^r  i-  tin  11,  ,i-\\'  li,i\i- ^n'li, 
,il\\.i\-  iiiMi.  (,|  li^~  hinilid  in  I  xtiiit!  I"  tiiul  tli.ii  tlic  !■  ~nll> 
"I  i\|M  1  nil' iit.il  i iil.itiMii  (.1   ilii-  \\\<y    m1   Imi  illii-    intii    till' 

M^ililir  .111(1  \\  a-hhiiiii '.  i()C)'^.  in\T>tit,'ati(l  <iii  I'litbi'Mk 
<il  -will'  t  iihcii  iilii^w  111  ()ii-iiii  wliiiii  ,i])|ic, 111(1  til  lia\i 
-luiad  til  tin  -1-  ;iiiiiiial>  I  rum  iinwlli  \ .  <  iwiiii:  tn  tin-  ili>taiici-  of 
i'iii;iiii  limn  \\',i~lnnL:ti  in  whin  thi'  in\  1 -tii^atidii-' \\i  ir  c  irricd 
I'lit  and  til  tin  I  I'li-i  i|n(nt  iniulitinn  nt  tin'  nii^.ii:-  mh  arii\'ul 
at  till'  lain  iiati  ii  \  ,  It  wa^  lint  pn-^iMi  tu  -tiuK  Mn  \\])<:  of 
iiai  illiw  pii-i  nt  in  tlir  Ir-imi-  >i|  {]]<■  pn,'-;    bnt  tln'  m^uaiis  of 

-nnir    nt    tllr    ill  I'l  c  1 1 '( 1    liil(K    Wrli     ll>i(l    |iir    fri'dilli^    rXjirliini'lltS. 

l\V(i  pit;--  wiir  nitrctid  in  »!ii^  \\>i\'.  ()iii  (l(\ilii|Md  tnhir- 
1  ulii-i-'  in  mr-i  ntiiic  and  ^ubniaxillaiA'  {^lai.d-^  and  li\cr.  and 
lulirirlc  hai  illi  wrii'  Imaid  ill  till'  a])y)aicnt l\'  nornial  ■'plfcn. 
ilir  srcniid  piu  di\<l(  ipi  (1  t  111  n  rri'.li  i>i-.  ill  -uhniaxiliai  \'  and 
nnsciitfric  uland-.  From  the  aliccttd  animals  tnllmc--  were 
nhtaiinil  •Aliiih  ronlormcd  in  miirplailn),'i<al  a'ld  i  ultnral 
idi.irarti  r->   with    the   a\'ian    \v\h\ 

llii'  aiitimr--  ->rcm  to  haxc  hciii  i^nath,'  inii')i\'-Mi'  with 
thr-"'  irsnlt-,  hilt  Mih>r(]ii(  nt  im'tstiRatii'ii-  lia\'f  divvn  that 
their  iinportaiKa'   was  rxaR';,MTatcd. 

lil/t-  unikiiif;  ,it  l!u'  '. ',( -uinlluil^.uiit,  nil  <liiiin«  s^  <l.i\>  (mir  ynung 
|iif;s  with  40  Klycrin-smMii  ciiltiiri'S  of  a\Mn  tnljrnlt'  l)acilli,  I  lie  results 
vvcro   jural    nr   iiiinirnal. 

'  Mu-  pii;.  klliiil  alxuit  MX  m.intli^  alter  thr  (.•oiiinH'iuoiiiCiU  "f  t)iu  i-xjuri- 
nuTita!  fiiilinp,  was  tiiiind  to  tunc  mhiic  dry  yt'llmv  tiil>ereU'S,  varying  in 
•<izi-  tnuii  1  |)in's  head  to  a  hazel  iiiit,  in  the  iiortal  and  mesenteric  glands; 
anotlKT.  killed  after  a  year,  had  niuneroiis  pin-head  yiiicw  foci  m  all  the  mes- 
enteric glands  ;  ;)  third,  .dso  killed  after  a  vear.  was  found  to  Ix;  sound  through- 
"Ut.  The  fiiiirth  animal  is  interesting.  It  died  iiaich  waited  with  a  se"  ^re 
infection  of  the  intestines  with  nematoid  worpis.  In  the  mucous  menibrrine 
of  the  small  intestine,  and  in  the  ca:'cum,  were  numerous  yellnv  dry  crumbly 
nodules,  many  of  tlicm  ulcenitcd,  and  others  with  .i  central  pin-sized  opening. 
The  mesenteric  and  iiort.d  glands  were  much  swollen  and  the  spleen  greatly 
enlarged.  There  were  n.i  tuhercnloim  lesions,  but  in  the  spleen,  live'',  and 
•ilvioininal   lvm|ili.itic   gl;inds  there  were  numerous   .icid-f-i't   bacu.i.      In   tiie 

'  "Transmission  nl  A^i.m  Tuticrculosis  to  .\|aiiiiv,als,'  ;=,!h  Kep.  U.S. 
■'Uirrau  of  A;:imal  Induittw   i<)o8,  p.   I'l^. 

^  Tub.  Arhtit.  a.  d.  Kai^cyl  Gesundheitiatii'.f,  Heft  d,  p.  Jio   I'ig  No.  2. 
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biontliLil  K'-inils  ami  lungs  those  could  n<it  Ik.-  found.  Tilze  thinks  tli.il  thi' 
extfnsi\c  ulceration  of  the  intostim-  caused  liy  the  worms  atiorded  an  oppor 
tunity  for  the  a\i.in  tiihcrilo  liacdli  to  iHiictrat"  in  large  nuiid>ers  into  Ihi- 
organs. 

NiiiiKioii-  1  \|ii  riiii.  Ill-  with  ill.  ivi.iii  tiilMiil-  Ilk  illii- 
Well-  ni.uh  i(>i  III,'  Kii\,il  (  nmiiii^>i(iii.  Pill  |j\  1-  diilhlii'. 
Rrfcniiii;  |(>  tli<  iii-  .111(1  tn  M.iiic  ntlnr  aiiiiiiaN  In  -,i\-  '  .ill.  i 
siiboiitaiu  iiu-  iiKii  iil.itiiiii  .iiiii  ttcdiiit;  thosi'  aninial-  iua.i 
fl''^'''l"|" '1   •!    |>ii'L:r> --i\ .     lull,  iculnsis.   .mil   li.i\,    i.mh    -Im.uh 

ni'il-r    111, 111    (li-.  a-i     liH.ili/,  il    til    tllr    MMt    III    lllni  lll.illnli    .mil     1,1 

'111'  III  an  ~I  1\  iiipli.iti,  -l.iiiii--  "  l^iit  li.  l;iii  -  mi  til  imiiit  (Hit 
tli'it  iIhm  iii.i\  111-  ,1  n  iii.uk.ilij.  i|i"i  iiiiii.iii.iii  ,m,l  niulliiili- 
(atimi  111  a\ian  b.K  illi  iii  ili,  (iri;aii->  nl  tin  jhl.'  |ii-i  .,-  m  ,  m^ 
in  the  .ijuiiiia-pi.i;''.  ■'.Mtir  iiitrax.  ihhn  mm  iil.ili-n-  with 
11111(1, r.itclN  l,ir!.;c  duv,-.,  thc\'  >ii(iMmli  aliiin-t  iii\  ,ii  i.ihK  tn 
(he  t(i\i(.'  frtcct>  of  tile  harilli   iiuiltiiiK  111:;   ill    iliiii    tissius." 

'/  lfbl-ltll/,>si:i    ill    ///,■    dnd'^ 

Tlic  ,t;(i,it  w.i>  .it  mi.'  I  111  II  In  lii  \ ,  (1  1,1  li,  miniiiiK  In  t  iili,  i- 
culi.-i-:  li!,t  till-  -111.;.,,-,,  ij  miiiiiiiiit\  ,  Ilk,  thai  .i--i|il,.il  to 
Sfwraj  ntlnr  ^prcio,  |iiii\i>l  tn  1"  .i  iii\th.  "-i  mmI  iii\,-,|i- 
trat(.i>,  U(illiii,t;cr,  i.S;  ;,  (,.|m.  i.-mji.  .nul  (  admt.  (.ilhirt  .md 
I\o;.;ci",  iNq.;,  siiccc(  (J,  (I  m  )>i,  kIu,  iiii,>  tnhcrciildsis  i-.xp,  i  inn  ntallv 
ill  thi-  :«})('cii>  ;  .111(1  dill  111^  tin  l,l-t  p, II  I  III  tin  i,|illll\  li!,m\- 
c,i-,>  (if  natur.ilU    .nipiind  di-,.i-,    .  ,im,'  t,,  h-ht '. 

'       h'.C.I.      I'lH.      /,',/'  Vlip        \m1         |\    ,       jl|l         ],,;.      2\^     it      ^.:/. 

-  Ihid.  p.  i-i.  In  respect  to  its  reaition  to  infection  with  the  avian 
tiiliertle  bacillus  1".  Crilhth  cla.sses  the  pig  along  with  the  calf,  horse,  tin.rikey, 
cat  and  guinea-pig. 

"  "In  the  case  of  three  pigs,  inocul.ited  intrap'-ritoneally.  suIk  ut.iiHuiisly. 
.Tnd  !)■■  le,  ding,  re  ">ectively.  with  cidture  of  the  same  \  irus,  there  was  dissemi- 
ii.itinn  and  great  nudtiplicatinn  of  tiilxnle  l>a(  illi  in  the  organs,  and  tlioiigh 
tlif  .inim.ds  had  not  apparently  sullered  in  general  health  up  to  tlie  time 
when  tliey  were  kdled  they  ne\erthele:s  did  not  increase  in  Hiif.;i||  it  the 
Usual  r.ite."  [I.nc.  cil.  p.  I7-')  'liti'e  also  observed  a  M-r\-  siniil.ir  dis- 
semination in  the  pij;  fed  uitji  tln--,'  h,,,  illi  {iiih.  Arhat.  a.  ii  Kui'.frl. 
GesiDidlici' .awte.  Heft  6,  p.  jis  ) 

'  Iroscli  and  H,rtlia,  H)Oi,  thought  that  annmg  the  domesticate, I  .,niin.ils. 
fl.issi'd  aicordinL;  tn  tlieir  lialiility  to  suffer  from  tuberculosis,  the  g,,.,l  took 
tii(  thnil  |i!,n<  ,  .iti,  t  lli,  mx  .md  the  pig.  Hut  it  is  only  a  bad  third  at  the 
best,  .mil  It  iiiiv  !"•  d-  uliti'd  whether  the  dog  is  n(it  as  fre,]U('ntlv  a  \i,;tim. 
and  po-sihly  llie  i  .it  .iml  the  Imrse  ,ire  not  .1  verv  li>nt;  w.i\'  !■,  hind. 
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III   IS.S4   Kn,  h  <|,  M  111,,  ,1  ,1  -iiiL;!.'  .  ,1^,,  ,111,1  iidt.d  tin- vxist- 

'■licr  of  r;,Vlt|.  -  111  til.  lilliu-  iwllh  ll  .IIV  li.A\  kll,,\wi  t..  h,  ratlpT 
'   ''•"■"  ''  ll~'!'    "I    '"I"  "  lil.-l-    111    till.  SptTics)  ,liul    til.    l-l.-..  II,  ,■  ,.1 

"ili'i'l'    Im.  lih.      lA.ltiii  III   i^.si  .1,  M  iil,.,l  tlu,r  cases.  .\,M, 11,1 

''■    ''^''<"  •l!i"lil'  i         At  tip    (  ..|il;I,  —   i,.|    ill,    Mii.K"  ,,|   Till,,.,,  Ill,, sis 

'"  ''•  I"  ''■"!-  1"  '^''-'   II •1—11  i-iMMt.,!  .i,,i.,    ',,,111  thr  abat- 

'""  ■"  Ani-t,  1,1,1111,  ,111,1  M,,ii|,  . 111,1  \\,  |„  I  , ,||,  I    ^^|,||,.  >jii.g^,„ 

-''ll'  <1   'lilt    ll'    li.ul   -'  '  11   11,,   1,  -■-  til, 111    1,1  ,  a-c-.. 

.Mi  .\Nt..M  l-.d^.n  111  i,s,,_.  1,  |„,it,(l  an  iii-tan,  ,  vnIu,  1,  \\a. 
"■iiliiiii,  ,1  1>\  .M,  la,l\,  ,111  wli,,  |, ,1111(1  tiilnni,-  hadlh  in  tli.' 
!■  MMii,.  \I,  l-',i,l\,  an  ,,,11-1(1,1,(1  that  tin.  ua-  |M(,Im1i,\  tlic 
lii>t  aiith,  nti'    •  ,1.,   (1,  -,  iil„(l  11,  till.  (j,nnti\ . 

A.   >    (iiiltith   ha.  111.  t   with  a  ,a.,'  ,|iiitc  ic.iiitiw 

An  (Mitln.ak  (,|  tnl),  i,  iil,,.|.  ni  a  h,  r,l  ,,1  _',s  l;,mI.  in  :^a\,,ii\' 

\va.   iiLiitieii.  ,1   I",    Th,,mi).,,n   iu,,K\)   a.  h.nui;^   h.-.n   trial, il 

l'\  l^iihli,iii|i.    On,  "I  thcanim.il.  \\a.  l)i,,ii!jlit  to  thcwtciinaiy 

~'l""'l   I"'. in-'    It   \\.i-  ill:    ami  hav  in-  di,,l   tli,n  ,   \va.  haind 

I"    he    tlllxn  l|l,,ii-.         Til,     iv.t    ol    the    held    wa.    th.'Il    tct.d    With 

tnl.,|.  nhii,  with  th.'  i,.iilt  th.it  iKi  l(  ..  than  i,n  aiiiin.tl.  1.  a(  ti-d. 

II"'  "\\ii'r  WdiiM   (iiiiv  ,dl,,w    till,,    (.1  thcin  to  he  .lau;^litcrrd. 

rin.  .KCordiiiKl\  w.i.  (h.nc,  tw,,  animal,  whuh  luid  nactcd  and 
■'11,  which  had  not  i.a,  t, d  1>,  in-  .,■!,■,  ted.  Th,.  latter  wa:> 
l.'iind  Ik,.  In, 111  di.,  a.c.  hut   tlu'  otlur  two  \wrc  j.iowd  to  be 

t  ul>>  Iilll,  Ills. 

In  th,.  Ivcpoit  of  the  rnitcd  Stato  l-!iii\.au  of  Aiiiiniil 
li.ihi.trv,  i<)04,  .onic  mtciv.tni;^  .lan,i.;ht.  r-hoii.r  statistic:,  arc 
•|n,,t(d  l)\-  I'lioini..,,!!-.  In  >a.\oiiy  in  i.scq  10  M,,at>  out  of 
I3f)_'  .l.in,L;htcr,d  w,r,-  pKiiu.uiK cd  to  he  tuber,  nloiis,  or  u-b^ 
per  (cnt.-''  Ill  l'ru..ia  in  i.s,),,  tuber,  ulo.i.  was  dctccte^l  in 
14.^  out  of  47.703,  or  ()■.;  per  .cut.  ot  tlic  floats  siau/^htcred. 
'11  'll''  l'nit((l  State.  tiibeiTiiioM.  wdiikl  sccni  to  be 
\tieinelv  tare  111  the  i;oat,   for  Melvin',  (  hit  f  ot  the  Bureau 

'  (._>,.(, Icl    l.y   Mi.Miips.m,    i.„.,,    ,n   the   2U/  h'ef^.   ,,/  the  U.^.   limcau    >>f 
Unnia!  Imiiistrv   from    Hi,-   l>niisch>    luih/u'irl.ulmflluhe  I'resse 

■'  In  the  |,.ll,,winK  year  Ii.n.)5)  ,mt  (if  (,,07  f;„.,t.  ..hiuKhtircl  m  Saxony 
13.  or  0-4  per  cent.,  were  f,,iin,l  t,,  lie  tiiliert  iiloiis  (see  artide  m  the  J.,i,n:.  .,/ 
I'alh'il.  tiiiJ  Thirap.  \,,|.  ix,  ]i.  zw). 

'   2^lh  .hill.  Hep.  r.s.  HiireiiH  of    Iniinal  IiulH'.liy,  p.  i)S. 
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I't  Anim.il  lii(lii>ti\.  -t.it'-  tli.it  iMit  lit  .j(),i)0()  fjoat-  -LiUL;lit(  i.  d 
Mini' I    (iM\ ,  I  iiiiiMil    iii>i>i '  timi   III    that   foimtrx'  oiir  (iiil\    wa> 

npiMtid    Im    1m'    .itln  t,  ,1    \Mtll    tllliiTCHlosis. 

W'h'  tin  I  we  ai-icpt  a^  i<  [ihm  iit.itivr  tin-  Aiui  lii  .111  li^iirf^  in" 
ill''  I!!'!.  !i  hiL;li'r  ones  (jinttrd  !i\'  I'lii'iniwu  !"i  I'm--!,!,  it  i- 
lAnlciit  tli.it  i.;iiat-  in)n\-  a  1  umii.ii.itix  ■  tirrdoin  In. in  tulxT- 
ciilii-i-  wlinli  i-  III  iiiaikid  .iiti.i-t  t^  tin  li..|ii.  inx  nt  tin' 
(li>ra--i  111  tlir  ii\.  Ami  tliw  1--  ;li(  iiinir  inn.ii  k.iliji  lui.uwi', 
.i>  wc  -li.ill  -ic.  till'  u;iiat  w  iKit  .1  whit  In  hiiiil  liic  i'\  111  its 
siisct'ptil)iht\  t>i  tiili'  M  iil(i-i->  ailitiii.ilh  iikIikiiI.  inh,  1  by 
iiiiHiil.itii'ii  III   1)\-  tmliiii^. 

i'ltil-i'll.  Iilrnili;.;  tn  thr  ll-llli-.  Inl  l'lll--l.i  lilrlit  H  dn  d 
al)ii\i',     Irllialk-     with     ,l~ti  illl--lllllrllt      nil     till'     -111, ill     .iniiillllt      nj 

tul)iTi  iilii-is  .imiiiiL,'  till-  ,!-;iiat-..  Ini  tluA  wi  i'  kipt,  hr  >ays, 
iiiulri  rmulitii  iii>  \i  r\   t,i\  1  iiii  alili-  In  thr  -]iii  ,iil  nl   tulirn  njiisis. 

llinillll!-'    Ilrih'    alllnllL;    thr    i.lltli    ',        lint,    atli  I     .ill,    till'    .lllinllllt 

of  tiihtTCiiiosis  fdiiiul  III  th' 111,  ii.iiiirl\- n- ;  [II  r  I  I  lit.,  thiiii^^li  ut 
IK)  Kfcat  maKiiitiulr,  1-  imt  luailv  -mi  >niall  a-  that  -Imwii  bv 
tin-  abattoir  >tati>ti(  -  nt  the  I'liititl  Stato  win  n  lin-  i  uiulitions 
pri-uin.il)l\'  aif  bcttir. 

<i.  !•".  Thomp-iin  i-  iiu  limd  tn  attiihiitr  iln  rninparativo 
iaiit\'   nl    tiil)irriiln-i-    ill    till'    rnat    "tn   till'    ti'icl   aiicl   rlimatr 

whirr     thr     allim.lK     arr     Inlliui.    and     tn    tllr    i.M'Iri-r    nht.iillrd 

ill  mainiii.L;  n\  rr  thr  ninuiitaiii  -idr .  .  .111  ntlii  r  wi  iid-  tn  1  ii\iriin- 
iiiriit   latlii!    than   tn  a  plu -iii|nL;ii  al   iiiiiiiiiiiit\.  ' 

lllbi  Ti  ll|ii-i-    111    thr    riial  .   W  hrll    it    dnr-.    Ill  I  III.   i-   ('nmillnllh 
Mll)pn-i'd  tn  jir  dr  ri\  I'd  llnni  (  .Ittir  :    .liul  ill  -nl  I  Ir  nt  t  hi '  I  rinrdi  ( 1 

inst.imr-  1  In-r  a^^nciatinii  with  bn\iiir  aiiiin.ii-  li.i-  bmi 
iintrd.  Tim-  ill  luli^ai '-  ra-r,  iiii'iitiniii'd  abn\i'.  "thr  vo.it 
had  thr  run  nt  thr  lainu  ard  and  inixnl  tirrl\-  with  thr  raltlr" 

but     hr    .1(1(1-    tll.lt         the    latter    Will     ,ill    hr.llthw    r.Ml'pt    flM"    all 

attack  nt  liii-k."  In  (irittitli'.  r,i-r  thr  r\ulii:ir  i-  ■^tmii.i^cr, 
since  tin-   tiibrn  nlmi-   rn.it    w.t-  kiinwn   tn  haxr  In m  l)r(iii,L;iit 

'  (.}iiM|n|  |j\'  1  li..iniis..ti  (/..r.  <il.  p.  i  i-'l  fri.ni  the  Deutsche  landwirtschaftlicht 
Pre.-:si\  111-  .iilil-i  th.it  tlu'v  '  .itr  nut  of  the  sanie  rarks  with  tiilK-rculims  cow- 
and,  nwiim  t"  llicir  willknuun  inni  In  itics  for  mischief,  timk  h.iy  nut  of  tlu 
niniiths  nf  i.itlK-  wlicnliv  they  cxjiiihcd  tlieiiiselves  to  the  fircatest  i)<i-.-iliK 
(riik  of)  infci  tion  "  Hut  we  may  perhaps  doiiht  whether  this  ile.scription 
appliei,!  In  .ill  the  {;n.its  inchuk'.l  in  the  st.ili-tics. 
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ll|)    nil    (u\v>    milk'  llu-c  1 1    II, nil. I,     Ei)(il,    tl|cillL;ilt     tllry 

saw  fvidcii.  I  in  („im,in\  ihii  tli,  .inn.unt  <>l  tuhc  i(  u|(,>i, 
amoiiK  thr  Koiit-  III  ilitl.  nut  distil,  t-  w.i^  |ir(i|>nrfi,,ii,i|  to 
tl).'  fiilx  n  iil(.>i-.  .iiiioiif^  tile  i.iitl.  Hut  on,  uouM  Miiiposc 
ili.it  it  would  (I.  i>.  11(1  i.itlhi  <rii  ih.  (joMiM^.,  oi  ,i^>o,  iatioii 
uliirh  piv\;iiN  111  ,|itt,  ,|,i  ,,|„,,  l.,iw,,n  Ilir  -o.it>  aiici  tilt- 
cat  tl( 

II  ^"  I'iiuIikI.  Ill, It  tiiliiK  iijo-i^  111  tlir  ,L;oat  i>  coninionlv 
(l<ri\«(l  Iroiii  <attl.  w,  li.i\,  \-,  t  to  ;i.k  \vli\.  uii.n  tlir  ;;oat 
is  so  SM^(  rptiMr  a  '  \jii  rini.  ntal  1. -I  an  h  lia^lioun  it  to  hr. 
iIm-  (li-ras,  (],„■.  11,,!  ,|ii,a(i  ti.'iii  i^nat  to  -oat.  On.'  would 
Ilk'  to  ii:n-f  niorr  intoiniation  iioni  --ik  Ii  ii.iintiio  a>  Spain, 
where  tlu>  g()at->  !.;o  ,il)oiit  m  tjo,  k-,  iii~l.ad  ol  j,  adiii;^  isolat.'d 
li\T-  a>  till  y  '-o  ol  tell  do  III  othn  ,  oimiiir, ;  po-.-il)!\-  thr  di^a^c 
do,-,  uiid,i  ..11, h  (  iiciiiiistaiK  IS,  sprrad  thioiiL;li  tli.  Ho,  k  ;  at  all 
cv,  iits  the  (  \i)rn,  11,  r  I,  lat<'d  hy  lu<  hhoiii  and  niriitioiuil  just 
Mow    ]ioints    111    tills   dn,  I  tioii. 

In  IJiylaiid  at  Last  tiilaTruIosi',  sildoni  spnads  from 
jioat  to  f;,iat  !)(■(  ails,'  tjicsr  aiiiinaK  air  not  l)roiii;lit  v<  r\-  much 

tof^rthrr,        I  llry   ott<n    aiv    kr])t    i)\-    l)ool    i,illlitrv    Jjropjr,    wild 

'  .iiiiiot  altord  a((iw;  and  tli,\|i\r  an  isolated  lit,',  t., 'din,:,' on 
lilt  maruin-^  of  thr  load  ii,  toiv  tiir  cotta.^c  For  this  reason 
Roats  do  not  often  in, ,  t  tli,  .  ham  .•  of  ratrhint,'  tuherculosis 
Iroiii  one  anotlier  (.r  fi,ini  th.'  (,,w.  Wln'ii  tiie\'  arc  hmii^dit 
into  ,,,iitatt  with  th,-  latter  tli,'\-  air  liahlr,  as  we  haw  s,.,.n,  ■ 
to  iu'(oinr  atlrc  t((l.  What  it  ina\-  ]»■  i:i  othn  (unntries  one 
cannot  sa\-,  but  oiir  tlnuL;  is  (citaiii,  the  ,i,'oat  is  decidedlv 
■•nsreptihlr  ( ,  iiistitutioualh-  to  tuhirc  ulosis,  as  the  f.illowintj 
experimental  iiutstii^'ations  will  sh,,\v, 

'  Tlu.s  anmi.il  w,is  ,,iie  ,,t  t.vins  hell^llt  Un  tlie  (niri«)se  of  research.  Hoth 
kids  were  acuirdiriKly  tested  «illi  tulu-nulm:  :\n,l  wlien  one  reai  t.-d  it  «,, skilled 
and  exaiiiineil  An  ulter  wa.s  loiii:.l  in  the  intestine,  and  tubermlosis  of  a 
nciKlilxiiiimn  nies.nteric  ^land  Hut,-  u.i.  Iiilicreulosis  of  .i  [.JLirynKeal 
Kland  also,  bin  iion,'  -'Is.'u  lu-ic  luUrtle  li.uilli  were  found  and  uiUiVate,! 
and  |irm  1  i|  lo  h    ,,1  l„ a  im   up, 

On  imniiry  the  lollowin-  lu:>tory  vva.s  elieited  The  dam  could  not  .supply 
im.u^di  milk  for  both  her  youuK'.  so  one  of  them  was  ueaned  and  brought  up 
by  liand  on  cow's  milk,  while  the  other  was  .uloued  to  su,  U  its  mother.  It 
was  the  furnicr  that  became  tul)erculous. 
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I  hi-  (  I'lii/hiiii/iri  Stisiiptibility  i'f  llii    ('"(if  to  li:j\i/ioii 
with  til,    riiur    I'yf'fs  of  'i  ihcrdc  Innilli. 

Xdtiiiid  riiha'Liiliisis.  \'\^  t(i  ':.'  pivMiit  tinir  tlu-  ty})r 
uf  tiilvul.'  li;p  illu-  tMiiiiil  ill  iiatiiial  tiilnnulM^i-  in  tlir  Ljoat 
lia-  iii't  li'<ii  (1<  ti  riimi' (i.  <iiiiritli'~  i  a-r  alnadx  luiiiliourd 
is  -till  Miiili  I  r.u'i  -ti^atii'ii',  and  in  tin-  miantinn'  niic  can  (Hi1\- 
iiilii  li'-in  .  NiHTinu'Htal  iiuoti.Liatii.n-  that  in  all  innbability 
Hi  thr  l:i"i  at  ntajnrit\-  of  caM'S,  if  not  in  all,  tin-  tubrrclc  hacillns 
i-  (i|  till'  l)n\inc'  t\pi-. 

lixpciuurntiil  I  nljciciihi'.i^.  I'-M-n  l)t'f(HX'  iShS  \"illcinin- 
liad  attmiptid  tn  snhc  rxpi  rinniitalK'  thr  (HustiDii  wf  thr 
snscc).>til)ility  "l  thr  .u^at  t..  tiiht  rriil(i-.i-.  With  human 
tnlii  rcnlnii-  nuitivial  ln'  iiUKnlatid  ^'W  nt  thr-(  .ininial>,  hut 
witluait  result  t^  it-  _m'iuTal  ln-alth.  A(  curdiiii;  t'l  Straii-  tin- 
lir-t  to  pro\T  that  tin-  i;oat  i-  not  inininii''  to  tiiln  re  ulo-is 
\V(,ri'  l->oliini;cT  (i''^7.;).  ^''lin  (i^<ji).  <  ;Kli<it,  dillnit  and  Ivo.U'i". 
.\h>iile,  Sk'f^x'ii  and  Wrbcr  (i^'),]).  all  oi  whom  proibkcd  tnbci- 
ciilo-is  cxjicrimi'iitallv  in  iiidixidnal-  ol  tliis  >]H'cif-.  Hut  thi- 
\va>  bi-loiv  the  .'\i-lc-ncc  of  thiw  t\iK>  of  tubncK'  bacilli 
was  susptctrd. 

Ivciiit  iinx'stiyations  liavf  >howii  that  the  i^oat  reacts  to 
mammalian  tubciclc  liacilli  inti'oducrd  i  \iHTinn'ntall\'  \rry 
iimcli  likr  thr  ox.  To  inlrctioii  with  tin-  !)o\inc  \aiirty 
it  appears  to  be  vvrw  a  little  more  -u-eejHible^.  To  infection 
witli  the  Iniman  t\pe  of  bacillus  it  is  as  -efractorx-  as  the  call. 

The  BovniL  Type  of  lubcnlc  Ihuilliis.  Injected  r,ubcutane- 
ou>lv  into  the  ;^oat  lariat-  do-rs  of  bo\ine  biicilli  eau>e  ,!;eneral 
miliar\-  tnberculo-is  wliieh  jjmve-  rajiidlv  fatal.  ICven  4 J 
million  tubercle  bacilli  (contained  in  a  ti->ue  ;-mulsion)  have  on 
more  tlian  one  occa-ion  produced  a  fatal  re-ult  within  two  or 
tlirci   month-';   i.Soo.ooo  bacilli  of  -imilar  origin  have  reduced 

»  Since  the  al^ne  was  written  ttie  l),i<  illi  li.ivc  provol  to  he  of  bovine  type. 

»  £lu(iei  .<:uf  la  tuberculose.  Paris,  1868,  p.  554. 

3  In  support  of  this  view  .\.  S.  C.ritfith  gives  a  tal)le  of  results  obtained 
after  injecting  equal  doses  of  bovine  tubercle  bacilli  into  goats  and  calves. 
Wliile  he  is  no  doubt  justified  in  drawing  this  conclusion,  some  allowance 
must  l)e  made  fcT  ditierence  in  the  size  of  animals  injected  with  identical 
doses.     li.C.T.  hil  lief'.  .\pi>.  vol,  i,  p.  47. 

♦  li.C.T.  int.  Hep.  vol.  I,  p.  201  (Coat  2);    vol.  11,  p.  1149  ((ioat  5). 
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an  animal  t,,  dratliV  d.M.r  ,n  4;  dav>>,  and  .,,  Mnall  a  (|uantity 
a>  f,i>on  )ia^  tan>cd  -rnrial  tub.n  ul.,>i>  ,,t  ^uuw  M'ViTitv^. 
()t  harilli  fiuni  cultuiv,  ,,m,i  m^.  ,,i,  inj(rti,,n  ha-~  pn-duad 
">lnulv  i)r(>«rc»in-  -rmral  tulHiTulusiv'','  On  tli.'  otiifi- 
liand  an  amount  ,,t  uiltmv  ,>tnnatrd  to  <-.,ntam  i,.S,)oo(jo 
bacilli.  Mi^prndrd  m  .alt  Milutioin,  lias  ,i,'i\vn  riv  onlv  to  u 
l''\v  tubncl.-,,  Mnall  and  ivtr()i,'ivsH\v  in  rliaracti  r"', 

Fn.ni  t'lis  uv  mv  that  tlir  .^..at  i>  hiKl.lv  suMvptihl..  to 
nit.'ction  with  the  l,o\inr  type  ot  tnbcTcle  bacillus,  just  as  the 
adf  i>.  But  like  that  animal  it  al>o  has  demonstrable  powers 
"t  iVM^tanee,  and  when  the  number  ol  infecting,'  bacilli  is 
reduced  bev(ind  a  nrtam  mmimimi  their  injection  causes  ,,iilv 
a   local   and   tran.sitors'  di>ea>t'. 

To  intection  through  the  alimentary  canal  l)v  the  bovine 
tvpe  ot  bacillus  the  -(,at  is  n  rtainlv  susceptible,  piobablv  a 
aond  deal  more  so  than  the  calf.  10  mi^.  and  rvm  pomg. 
doM'>,  which  cannot  be  considered  excesMVe  l,,r  this  animal  when 
uiven  bv  the  month,  haw.  uiuk  r  certain  ( iniimstanccs,  caused 
M'vcre  ulceration  ui  intestines  and  fatal  !,M'neral  tnberculosi>«. 

On  another  (Kcasion  a  dose  of  i-.,  mg.  given  to  an  adult 
i^nat  and  al>o  to  a  y(,ung  kid  produced  no  apparent  disturbance 
"i  health  durinu  Hie.  Hut  after  death  case.ais  nodules  were 
t'Mind  widelv  <li.tnl.uted  amon.g  the  gland^  of  the  alim.Mitarv 
'anal  in  the  adult,  and  in  the  kid  there  were  i„  addition  some 
-iiallow  ulcr.  in  the  .mall  intestine,  and  a  large  softened  nodule 
>n  the  lung". 

A' (  ./,  Inf.  A',/'.  \nl.  IT.  p.  II  |(|  (•'■"J.U   1) 
^   I'u./.  vnl.  ,.  p.   ,,;  (Coat  „,.  ■'   ,,„,  v„l.  ,.  pp.  ^-  .„„i  „„  ,,;„.u  ,^,. 

Ibid.  vol.  II,  p.  ii^i)  (float  17). 
^  The  reader  may  l,e  reinimle.l  tl.al  ihe  injection  ...f  a  t.,vcn  nun.ber  of 
uberrle  baciU,,  ,f  ongmating  in  tuberculo,,.  tissue  and  accompanied  bv  an 
■nulsion  o    the  same,  is  followed  by  much  „:.,re  scNere  con.se.piences  than  the 
!-  tion  of  an  equal  number  of  bacilli  from  a  young  serum  culture  suspended 
>  M,me  indifferent  Huid  such  as  " physiological"  salt  solution  (see   p     .8-) 

R.Cl  .    ll,f,     h\p.     .\pp,     vol.    11,    pp.    C„,g      -oi  '    ■     "      "' 

These  residts  occurred  in  goats  which  were  pregnant  when  thcv  swalioued 
-  bacl,.  They  remaine.l  apparently  well  for  about  three  months  until 
-.r  kKls  were  born,  but  after  this  they  went  down  hill  rapidlv.  one  dying 
.  tubercu  osis  '.J  months  after  the  commencement  of  the  ..xp^riment.  "an! 
-ether  being  killed  when  monbund  exactly  four  weeks  afte,   p.nturmon 

•   If.C  .  1 .  hit.  h\p.  .\pj,.  vol  I,  p.  592. 
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SinalKT  (l(i>r-  (if  Id  ti>  I  iiiiIIkui  tuhinlr  haulli  niitaiiud 
ui  milk  (>v  li— ur  iihiiNmii  1i,i\  1  ■^(uiirtmi'  -  pindund  pn.t<n>-.i\(' 
dissomiii.iti'd  iiil>i k  nl.  1-1-,  hut  ,i>  ,1  rule  ihr  disease  caused  by 
tlir.-r  -mall  dii-i  -  lia-  In  (  ii  limit'  <l  In  tlh  almi.  iilar\  ranal  and 
tlir  ulaiid-  I  >inn<  '  ti  d   with   it '. 

A.  >.  (iiiltitli.  who  Ird  .i-lit  i^oat-witli  tln-i^  -mall  doMs, 
irm.iikrd  (iii  th<  lrr(|Ui m  \-  with  wlii(  h  lln'  ija-tin-  ,i;land-  writ 
atlcclfd  (111  ti\i'  tiiit  111  ii-li!i.  In  ,,iir  r.i-i  tlinv  wa-  ,1  t\i)i(al 
tiil)ci\iil(iii-  iihii  III  tlif  >tiimaih.  Ill  aiiothi  1  tin  tnii^il  was 
tnlhrnildii--  (  )ii  till'  iith.r  hand  tlh  mr-cntriic  ,L;laiids  wcvv 
tiilnTi  ulciii--  III  t\M.  iii-IaiKi'-  i)n|\-,  and  in  im  ca--''  wa>  tlicix' 
diM'a>r  (i|   'hi    mti-tiiial   miii(iii>  mtinhiani\ 

(iritlith  aUn  I  a.lN  attnitinn  {n  tlir  iradiiK—  with  wiiich 
l.>iiin--  in  tlh-  .i^iMt  -  iltcii  and  Itiiak  down  a>  ((imiJaird  with 
those  ill  till-  rait-'.  ,1  iKiint  whi'  h  thr  authnr  1  an  1  niitirin  fnim 
Ills  own  rxjurii  nci  . 

Tubculc  hdcilli  KJ  tl(C  liiiiihiii  /\'/'r  -rem  tu  br  iii>t  a-  iiicajxiblc 
111  -I  ttiiiL;  iij)  pro^ri'^six  !■  tiibcii  ii!(i>i>  in  the  ,L;cat  a-  m  the  nx. 
A->  in  till-  latter  specie--,  -n  in  tla  <^,>iii  tlie\-  raiix-  a  lncal  necrotic 
le>iiiii  at  thr  -itr  n\  tile  injettKiii  ( il  lar,L;e  mas-(  -  ol  bacilli,  and 
little  tllbi  rciiloil-  liM  i  win  I'ewr  the  mn  robe-  wiiii  h  be(  lime  cUm- 
-1  mi na ted  <(ime  to  rot.  It  the  injection  has  i)een  intr.iwiKais  the 
number  ol  -iicli  loions  in  the  limj;-  mav  be  >uch  as  to  interfere 
serioii-l\'  with  11  -piration  and  to  canse  diMtli ' :  but  alter  >iii)cu- 
taneou>  mociilation  the>e  di-si-minated  K-ion-  are  lew  and  insi^;- 
nilicaiit,  and  the\  do  not  tend  to  i^iow  or  to  i:i\r  rise  to  others 
and  the  animal,  ivi  nv  i  riiiL;  frmn  the  >lit.;ht  di-tmb.im  e  ot  liealth 
trom  wlii.  h  It  ma\-  ,it  tir>t  ha\i-  -utiired.  remain-  to  all  appear- 
aner>  (|uiti'  Well,  aiul  I  oiitimie-  to  t^row  at  a  normal  rate. 

Siibentaiirou-  inji  etioii-  ol  ~nch  iar.ue  doses  a-  lo,  23,  or 
loo  ni.u.  ol  (I  lit  lire'',  or  o\'er  loo  million  bacilli  in  ti— iir  eimii- 
-ioii'',   h,i\'e  caused  oiil\-  -mall  and  ietio-rc— i\r  1. -ion-,  with 

'  li.C.l .  liil.  Hfp.  A])p.  vol.  11,  pp.  =,!,-;  and  707. 

-  Ihiil.   .\pp.  vol.  I,  p.  537.  3  ihiu.    p     17. 

*  Ibid.  I'm.  Hep.  vol.  i,  p.  241  (Coat  Hi).  (Jn  tlie  other  hand  tissue 
eniulsion  containing  1.000,000  tubercle  bacilli  of  human  type  has  been  injected 
intravenously  into  a  yoiiiis;  ki<l  (No  45)  with  minimal  results.  Il>,,l.  Int.  Rep. 
\<il    II.  ]).  1150. 

'•  Ibiil.  I-ui.  Rep.  p.  241.  «  Jhiit.  Int.  Hep.  p.  1150. 
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i'l't  tiaiiMrul  (liMiul.anr,.  ,,t  iualtli.  Wh.  n.  with  tlir^r  ininiinal 
IVMllt^,  wr  n.all  tllr  lart  that  4i  millinn  nv  rv,,.  I.SoOOOO 
''^'^''"'  "'  ""■  '"'^ii"-  tvp.'  liaw  ran.,,!  rapidlv  tatal  iniharv 
"il>'>V"lnM..    w,    .,.    ,|,,ulv   that    •!,.■  ,^,,at    h,|.,n.^.   t.,  ,,„,■   ol 

l\u»r     .pr,  I.  .,    \vhl(  h     .llhrrrntiatr     ( lr,l,!,  ,11\-    hrtw.ru    tuhcnlr 

bacilli  (,|    l)(i\inr  and   human   txpc, 

T(.  th.  arum  /v/u'  „j  tiiliaclc  bacillns  the  dc,L;ivr  n|  Mi^ccpti- 
I'lhtviil  the  L^oat  cannot  i)r  .-tatcd  do-iiiatiralh-,  as  ,,nl\-  a  lew 
^•l"''''»'"t^  haw  h,vn  inadr.  Hut  on  th,'  whole  ,,n.-  ina\- 
l'i"iMl'lv  wntiin  to  sav  that  tins  spmr.  n|  annual  ivmm'. 
""'■"""1  ""I'  tl"'  l.arilhw  ni  .pu-tinn  lairlv  wrll,  thoui^h 
I'lnhahlv  I.-.  al.s,,lMt.i\-  than  it  nsi>t>  int.',  tinn  with  the 
l>atilliw  ,,t  himian  tvpr  ;  f,.,-  tlu^  ^',Kit  lui.s  wiilKstood  iar^c  d„>c> 
"'  •'^'■"'  '''"i"i  I'"  !"<'nii;.)  injected  Mihciitaneniislv  without 
l"''"iiiii,usen.,ii.lvill,ar,.  with  little  in,)reivMilt  than  a -uttening 
'  .i-e,,u.  tiiin,nir  at  th,'  ^at  of  inoculation,  and  cas.'ation  ,>[  th,' 
ivan  st  Inlands.  i^,,t  Muall  diss,minated  tuborl,-,  an  coinni,)n, 
"i«l  in  on,'  ca>,'  hital  tub.r,  ui,»i.  Mvm>  t,)  ha\-,'  b,','n  produced.' 

I      t^nliui,'    in,,.,„.,l   MX   f,„ats   will,   ,l„sc's  of   avian   l.anll,   varying   fnni 

1"  to  i,.o  n,-.  1  IN,-  ,,(  tlK'Mi  i-fsisteil  fairlv  well,  an,l  utr-  in  k""",1  liclth 
when  kill,.,l  tinn,  tin,-,'  t,.  lu,'  months  later.  Thev  all.  ,.f  e,..lr^e,  <level,.pe,l 
at  the  scat  ,.|   III,,,  iil,iti,.n  a  n,'.  n.tu   tuni.uir  which  broke  ,l,,un  and  ulcerated, 

nid  several  of  il„ii,  uc,-,'  loiin,!  t,.  h.ue  scattered  tiil>enl,->  in  the  lynii.hatic 
■-■hinds, if  the  alimentary  canal,  pn.tjahly  caused  l,v  swallowm-  Ihe  discharge 
Iron,  the  ulcerating  local  lesions;   but    with  one  slight  exception,  there  w.-re 

o  le.sions  in  the  great  firgaii'--.  Ihii-  t!,,.-,'  ,,nnnals  may  be  said  to  have  sl,.,wn 
l.iirly  high  degree  of  resistance,  liut  llie  remaining  animal  (tloat  ,S)  ill'' 
^  .Ming,'st  of  the  four,  after  r<-ei\ing  50  mg.  ,level,.ped  a  progre.ssixe  tuberculosis 
uhich  \vas  approaching  a  facal  termination  when  the  animal  w,,s  kille.l  nearU 
tlirec  months  after  injectu.n.  llu-re  uer,.  ih,'n  seen  scatt.'r,,!  lulu'rck-s  ,n  ih, 
Inngs  and  necrotic  foci  in  the  luer.  Hut  th,-  iiu.st  severe  lesions  were  in  the  ali- 
iitary  canal;   tlu"  mucous  mcml„,„ie  of  tl„- mte^tme  was  pitte.l  and  swarming 

-  Uh  tubercle  bacilh,  ,in,l  the  mesenteric  glands  were  casco-necrotic.  The  eon- 
■htion  of  the  gut,  Ciiinth  .en.,,,ks,  was  no  doubt  responsible  for  the  aninial's 
■Acak  an,l  emaciated  ,o,„ht,on.  This  result  is  an,m,alous  .md  dithcult  ,.f  ex- 
;'l.mati,m.     We  are  t,.M  tli.it  .  uluircs  made  from  the  liver  an,l  the  pn-scapular 

"d  mesenteric  glands  were  of  the  avian  type,  but  it  is  ditticult  to  be  sure  that 
'    -evere  intestinal  disease,  the  cause  of  death  in  this  ca.se.  was  the  result  oi 


/,' (-    /.  Ini.  Rcfi.  App.  vol.  IV,  pp.  K^o  and  ^24. 
'   In  another  animal  a  few  grey  tubercles  and  caseous  no,hil,s  ueie  (..,ind 
ilie  lungs  and  thoracic  glands,  but  ;i  ,  uliur,'.  «r,.un  from  the  former 
'•■I'd  to  be  of  b,ivine  type. 
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the  inoculation  .iriil  ith  an  unlipcndcnt  and  sjx)ntanroiis  infection,  perhaps 
caused  by  the  lx)\  ine  tiilxiilo  UicilUts,  or,  it  may  be,  by  some  other  acid-fast 
baciUus  akin  to  that  which  causes  Johne's  disease, 

'I'll  iiilii  timi  li\-  lirdiiiL;  with  ,i\i.ni  li.n  illi  tln'  adult  t;iiat 
is  rc^i>tant.  Small  fmi,  ur  i  \i  ii  ihkIuIis,  ma\'  apjicar  in  tlif 
intrstiiial  mucosa,  aiul  soiih'  ;.Titt\-  tuhnck  .•~  in  tlir  mi>t  ntciic 
iir  rniii  i^l.iiid-;  hut  tlii>r  lisinu-,  nr\rr  .ittain  tu  an\'  impi'i'- 
taiKt,-,  and  tin-  anima!>  riinam  will.  Hut  it  i>  ntliriwisi'  with 
\'LTy  xiiuu.l:  kid>.  In  thof.  Iridium  with  a\ian  hacilli  may 
cause  M-\  tic  nil  iratinii  nl  thr  inui  nu-  ncinhraiir  nl  thr  inti'stinc 
and  cascatimi  of  tic  nci.i^lihouiiiiL;  ,L;land>. 

!■-  (.nltitii  fed  two  kills  when  five  days  old  each  with  50  nig  of  a\ian 
culture  sii  pended  in  niUlv.  They  were  killed  in  ti""<\  health  50  days  later, 
and  had  gained  in  weiglit.  Iliorc  w,i-~  ii.'  ili^-riiiin.itcd  tulicrculosis  in  the 
organs,  but  the  tubercle  b.icilli  had  mullipluil  m  the  iiiucnus  membrane  of 
the  intestines  and  had  caused  severe  ulceration  lln'  mesenteric  and  ileo- 
colic glands  were  enlarged  and  caseating,  and  tliirr  was  slight  tulx'rculosis 
of  the  tonsils,  .iml  of  )iiirt.d,  .^ubmaxillarv  .nid  pnstrri'ir  jili.ir)  ngeal  glands'. 

'J'ltliru  n/dsis   in  the  Slircp. 

.\lthiin,L;li  till-  >hiii)  can  quiti-  iradily  h'-  iiifcrtcd  ai  titicially 
with  hii\iiii'  tuhi-rcli'  hacilli,  ixiii  whrii  tln'-r  arc  ,i;i\cn  with 
loud,  ra-is  n|  tuhrrculosis  iiatuialK'  ac(}uii"cd  arc  lardy  I'c- 
jxirtrd.  Koch,  iN^-|.  cx.miiuid  oiic  case;  Mcl-"ad\ran,  i<>oo, 
anothi  r  which  he  l)i'lit\-c>  to  he  the  tirst  indubital)!i-  example 
recorded  in  thi--  eountr\',  Aiiothrr  was  shown  1)\'  I'oulerton, 
1N02,  to  the  Patholoi^ical  Societ\'  ol   London. 

Siaii,i.;htcr-liouse  statistics  coiuerninf;  tuhcrcu'o.-is  in  the 
--heep  inu-t  he  ac(  1  pti  (1  with  ri  -1  r\e,  lor  tluM'  aniinal>  are  \'cr\' 
liable  to  become  iiiirctetl  with  a  ncinatocU'  worm,  Stron^v/us 
fiibcscciis,  which,  a-  \'illeniiii  ])ointed  out,  cau'-e-  small  dis- 
seminated jiearh-uitA'  iioduli-  ill  the  hm.us  which  m.iv  easily 
pass  for  tubiicli ;-.  rhe  condition  is  exceedingly  common,  and 
tlioii,i:;h  no  doubt,  .n.-^pectors  as  a  rule  arc  well  acqnainti>d  with 
it.  it  >iem-  jtossible  that  now  and  then  an  exceptional  case  ol 
this  di-ea>e  ma\'  bi-  ini>undi  r-tood.  and  ma\-  >i-r\'e  to  :~well  the 
>mail  nmnber  of  case-  of  tubi-reuln-i-  iu  this  -pi-ciis  reported 
from  the  abattoirs. 

'    IdC.   cit.    p.    I>jO. 
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Tubercle   bacilli   are   pmbabl 


-carce  in   the  legions  nf  the 


.ocii     repnit-    that     there    were     tew    baiilli     in    tin 
l>Mhii(.nar\-  tubercle-,   but   that   they  were   more  abundant   it 


the      I 


romhial    ,yland.      Mi  i-"ad 


\'ean    ciiuld    lind     no    tiiben 


liac.lli  in  prejiaratioiis  made  Inmi  the  loion-  in  hi^  case,  but 
inocnlatioii  of  the  material  into  the  rabbit  (  aiis(xl  tnbernilo>iN. 
iiid  a  (  iiltiire  wa>  oiitaiiied.  .X^ain  in  I'diilerton's  case  no  bacilli 
-een  on  microscopi(    examination,  but  the  material  ot 
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-Ion-  inocailated   into  eu 
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Abstract  in  Jou:u.  »j  Cnnp.  Pathol,  and  The 


23th  Rep.  Bureau  of  Animal  Industry,  1908,  p.  9s 


■p      Mil.     IN.    p.    2,V?. 


rriii  K<  I  :  ii>-i^  is    |  m,    -iikep 


CH. 


many  caso  "ii  ni(iiiiit,ii;i  pastures,  nr  mi  \]i,„.\  ,,\  d.^w  iil.nul. 
I'lrlinii-  f..r  tlii-  ii  ,i-,,ii  n  . -(  ri])i  -  inlr(  timi  l)\-  tin-  air  i)a»af,Hs. 
liiii  lii>\\  (!(„-,  it  i-i  ,ipi  mli(ti(iii  tlmiiii,'li  tlir  alini(iitar\- 
canal'-'  It  i->  tun  tli.it  't  i-  iidl  i.lli  n  lir(ii:L:lit  iiitn  (  \n^r  ( mitai  I 
willi  lattl'.  tliMiiL'li  It  li  .  1-  at  tiiiK-  111  tin  -aiiir  Ik  IcN  ;  mid 
uliili  it  1  liaiii^i  -  it^  l(  .'(liiiL^  -rnund-  m|i,  n,  \.  t  ,it  tiiiu-^,  wluii 
"II  tniiii|.-..  tlir  L;riiinul  w  \.|\  liiiiit(  d  and  i-  not  (  liaiii;.(i 
until  It  li(  I  nnii  -  joiil.  Ilciw  till  11  dn.-  till"  11  iil(wi-  nil!  -~nit  ail 
li"iii  -liii  ])  til  -liiiii'  Tlh'  niih'  aii>\\tr  \\i  ran  >u,t;f^('-,t  i^ 
lli.it  -luii  rriiwdiim  i>  iM-rptiuiial.  I'"iir  tin  iiiost  part  ot  the 
"nil'  tl"'  lii<'  I't  tlir  ^lirt  p  i-~  111  1  and  npi  n  and  -|)riit  on  (Iran 
.qmniid.  It  ^11(111111  hciniiir-  tnln  r(iilnii>  liuin  i  mitart  with 
rattlr,  and  when  it  due-  ^n  tlir  di-ia-'  tail-  to  ^pnad  hnin 
-1"'  p  til  ^hiip  m  <i)nsr(|iiriic,'  1,1  thr  aiiiiiKd-  inaniirr  nl  life, 
•  111(1  jii  rliaji-  tmi  111  (  aii-i    nf  tlir  |i,ui(  it\-  111  hai  illi  in  tlir  li  -inn-.. 


Jill    (  iiiiipiiiiifiit-  SiiS(cf^/i/ii/ily  "I  //ir   sAc/i  /,,   lufcctian 
lillii  the   Jlircc   I  vpc^  of  J'lihrnh-  ir.uilli. 

With  lr,L;,U(l  til  the  t\'])r  nf  tlir  tuhrrrlr  hari|lii>  wllii  li  i- 
thr  i,an>r  lit  till-  |r\v  iiistaiiir>  III  natural  intrrtimi  wiiirh  on  nr 
in  thr  >li((p  tlurr  r.iii  lir  littlr  di)\il)t  that  it  i^  tin-  hcAJnr 
typr  111  h.irilln-  The  i  nitiiir  drri\-rd  tmm  Mrl"ad\i  aiiV  casr, 
,ilrrad\-  niriitiiiiK  d,  -i  -  n  died  niit,  hut  thr  ir-nlts  pnidiicrd  l)\' 
iiijcitiii.i,'  rabbit-  with  (iiiiiKinn-  nl  thr  -hrrp'^,  lt>i(iiis  sceni 
to  iiidiiatr  clcarlx'  tli.it  thr  -train  nl   b.nilli  was  nt  that  tvpr. 

Iwf^criiHciital  I )ij'n/iii>i.  The  Miiall  iiimibrr  nl  rxprrifTiciital 
inm  uhitinii-  iiKulr  nil  tlijs  sprcir-  ha\r  rlrarh'  -linwn  it  to  br 
-nxrptiblr  tn  iiiiri  tinn  with  th.-  bii\inr  t\i)r  n|  tiibrn  Ir  barillu> 
.md  rr-i-taiit  tn  infrrtimi  with  thr  hiini.iii  t\pr  nl  barilhi-. 
Xnthini^  i-  kiinwn  ,i-  tn  it>  rapaiit\'  tn  tr>i>t  inlrrtinn  with 
thr  a\i.m  barilliL-.  l>:,i\rn(  1  npnrtrd  tn  thr  Hriti>ii  ('niif^ir.— 
nil  i"iibrrciil(i>is  in  kjoj  thr  intra-piihiiniiar\'  injritinn  nf  fniir 
-hrr])  with  milll-inn-  nl  tubrrrulnu-  ti-sllr-'.  Twii  iniirtrd 
with  bnvinr  tubnclr  bacilli  dicti  in  a  trw  wrrk-  with  tnbrirnlosi- 
nt  thr  hiim-,  liver,  and  sjilrrn.  Thr  nthrr  twn,  injected  with 
liiiinan  inatnial,  innaiiird  wril  ;  ,ind,  uhrii  killed  seven  montli- 

'   Ttans.  lirtt.  Cong,  on   Tuberculosis,   njoj,   \iil.   ni,   p.   372. 
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ill' I  tin  nil.  (11, ,11  ,,nc  u.i-  I, ,1111(1  t'l  lia\i  ,i  ci-idin  ,il)sct>ss 
ill  fli''  luii/^'s.  and  tlic  (itli,r  \\,i.  .  ntir,  1\-  n,,ini,il.  D.iiiini.inii 
■  iimI  .MiKM'inri.T'.  ill  i(,i;3,  >li,,u,,l  tliat  >li,v|,  ni,i\  he  ml,  ,t.(i 
l'\-  l.',<liii-  uiiii  li,,\iii(.  barilli  hut  i,>.Nt  inl,,  tioii  \>\  |,'((lmii 
"itli   liiiiii.in    till,,  ,,  1,    hai  illi. 


M.\  ynun'A  l.iiiihs  UK  i,-,|  l,y  these  authors  uitli  liWcrcle  bacilh  suspended 
111  milk.  Only  one  received  a  bovine  eulture  (ioomik  ).  It  died  in  .n  d.iys 
of  Reneral  tulierculosis.  with  severe  ulieratif>n  of  intestine  and  Kre.it  enlarRC- 
nient  and  caseation  ,.|  li  .■  niesenterir  Rlanils.  The  r)thers  retennl  siiiiilar 
d.ises  of  liunian  .iiliiii.  ,  ,i,  h  on  a  single  orcasi(.n,  except  one  lamb  which 
was  fed  three  times  in  tliis  way  All  hut  ,,ne  remained  in  Rood  condition, 
and  the  other  died  of  an  intercurrent  traumatic  pericarditis.  In  one  of  these 
lambs  the  disease  produced  l.y  the  tubercle  bacilli  was  limited  to  a  few  small 
retrogressive  tuberrh's  in  the  pharynseal  KJan.N.  while  in  the  others  there 
were  imieed  tubercles  disseminated  in  -nuiv  of  the  or^.m-,  but  the-,'  urre  of 
low  grarle  anfl   retroRressi\e  in  type. 

No,  h  an,l  Schiitz,  Kjoj.  injected  l.iur  -1h(|,  miI„  iii.iiu,,iwIv  witli  i,,  .iiid 
-oil,-.  ,.1  tulHide  bacilli.  Two  rccivcl  bacilli  of  human  type  and  tw,. 
hacilh  ..I  l),,\in,'  tvpr  (ihtImkIiI)  Th.  lollowing  conclusion  was  arrived 
at:  Sh,,p,  like  swine  am:  calves  do  not  fall  ill  after  injection  with  bacilli 
of  human  tiilicrculosis,  but  after  injection  with  hai  ilh  of  ju  tImi,  ht  tluv 
licvelop  tuberuilosis  just  as  calves  ,lo :  hut  the  extension  ol  tlic  disease 
-cems  to  take  place  im.iv  ,|iii,  kly  in  iIk    ,alf  lli.  n  m  the  sheep. 


i<i:i  i;ki:^(  i;s     \i 

!<  liaptri    \l.\l 

/  illnl,  ll/n^i^     HI     III,       /',._, 

''""''•'"'"'■    '■■    ^     liooo),      K,.p,,rt    .,11    the    .\<lmiiiistrati,.ii    in    l.,,i!,|,,i, 
with  regard  to  Meat  of  Pigs  att.iteil  uiU,  Tuberuilosis       h',  f^s    of 
MciliCiil  fll^pi-c/xl'-.  of  tin-  l.occil  (,n.,nniui:t  IUuikI.    .\.,.    jj^,    p     i. 
^"'''  ■'■-  '"   'Ix'    I'rcvaleiKe,   etc.   <,|   Tulx^n  uIoms  m    Pigs 
-bliett    il>,o7)        llie    N'lnileiue   of  Tiiberch^    Ma,  illi   ,,l    lliinian   Oiiyiii 
hirlhe  Pig.      A'  (     /     I i,t    H,p.  .\pp.  \,,|    ,,,  p.  uy,. 
i'eet/  (loo^K      Iber  ,lic    I'lilierkiilo.se  bei  Scliweinen  im   Vergleicli  iiiit 
(ler    l,ei    .Mensijieii     uiid    bei     Kindern    vom    snnitatspolizcilichcn 
Staiul])imkti'  a, IS       A/,,,     /,,/;)/,,    \,,1.   n, 
-110031       /ur    brag,'    ,l,.r    I  T)erlragiiiig    ,1,  r    Menschentiiberkiilnse 
aul  ^,  hweiiie,   lierlin       Kc|,  Centralb.  f    lUiht    v,,l,  .w.xiv    p    11,, 
IhnwuUhe  ii-iojj.      The  Traiisniissibilit v  ,,f  Human  aiul  H..mii,''  Tiilur- 
ciilosis.      louni.   ,,f  th,      i,:,,,,    l/.r/.   J--,,,,    X,,     5 
{iH'Ci).      .\yk(nisa.'.   .}f;ruiii!.   /.i//.   .S','„^,,„    liuiut'it.    No.   5-. 

»    Un/ersHchiingen    iiher    die    neziehungen    zu'tschen    drr    Tuherknln.c    ,les 
Meiischeii  und  dey  Tiere,  Hanover,  1905,  pp.  41,  ,30,  i^g. 
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1  "iilcrton  I  M)02).      A  <  .im-  ..|    TnlicK  n|..-i-.  111  .1  SIk  r]i      Joiirii.  of  Coiiip. 

I',i!l!.>l    ,1,1.1    llieitip.  vol.    \\  ,   p     .uj        li.ni-.    I'athol.  Sin  .  I.niidoii , 

vol.    i.iii,    |i.    _^2ti. 
Korh  and  Stliut/.  (i<>o,j).       .Mt  nsihlii  iK^tuhcrkulosf    und    Kinder!  idnr- 

kiilose.     Archiv  f.   wissenschaflliche    11.  prakt.    I  lerhciltiiiud,-.     See 

also  Die  (iesaniinelle   Herke  von  R.   Koch,   vol.   11,   p.    lo.So 
M' I-'adyoan     (Kioo).     Tn'ocrc  nlo-is    in     tin'    Shcr;.       /nmn.    o/  (,,i,ip. 

I'lit/iiil     111,1    I  lump     Vol  Mil,    1 1     T' I 

i|i|o-M.       .\    (  asc    of      lulirii  iilosi-     ill     the    Sli.i|)        //',-/      \dl.    x\- 

^''■'^'"'  ^  I'  'loo.sj.  III,.  |:,on,pniu  Iniportanre  ot  Tiihi-n  iil(,si>  ,  ,1 
I-ood  produrin-  \nnnaN  I  nUiiuit .  Coii^.  uii  I  iiien  iilo.-is.  \\a>.h- 
i'f;lon.  See  also  j^''  l^'<port  of  the  U.S.  liiireau  of  Aiiiiiuil 
Industry,   p.   y;. 

H.ivenel   (Kjo.').      Trans,   lint.  Con^;.  on   Tiiberri,lo.si!i,  vol     111.   p.   372. 
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(11  API  I  Iv'    W 

III!     -1  -'  1  IM  li;il  1 1  \     111    1  I  l;i  ki  I'LOSIS  oi     \  AIMoi- 
.\M\l  \l     ■-I'll  II  >    itdiilinnt-d) 

TCBKKcri-OSIS   |\     nil     l\'\l;HII,   (il  IM-.A-ri'..    1\  \  I     \-l'    Mmi>e. 

'fiibcniilosis  iu  tlu    Kiihhil. 

N.ltui.il    illKcl  riiid^i-    ,i|ipij|^    In    lie    \Ti\-    r.iic.    Hi     ))(rll,iji> 

lilt.     iinL;lit     \intiur    tn    ^a\     uiikimwn,     iii    llir    uiM    r  il)l)it 
■^iilipii-,.  (1  in>tnn(i>  iiidrrd  a\<-  icpmird  imni  tiinr  id  tinii'  1)\ 
^jiiiii-iiirn  .iiiil  ntlnr-.  ,iini  ,i  i|iir-tii'n  ha-  ,ii  tu,ill\    licrii  .I'^ki'd 
■  ilidut  It  III  ilh    ||i,n->'  III  (  i.uuiiMii-      !iiit   -111  li  in-taiid-,  u-uall\ 
"11  n  nut  ni:  iii\.>tif;ati(iii  tn  In    i  .i-r-  n|  i  ni  i  kIm-i-,  ,    and  -11  lai 
Mil  .iiillii  itli  ali'd  Cii'ii'  n|  -pniitauinii-  tiil)iii  idn-i-  in  tin-  wild 
laliliit    1-  kiinwii   In  till'  wnti  r.      Tin-  i-  tin-  nmn-  innaikalil' 
lni ,  ,1-  ui    -hall   -ic.  thr   laiiniatniA'  rabbit   i-  i'.\C('.'din,L;'\'  su-- 
I  iptibl.'  tn  ixiHTimiiit.d  iiit'i  rtiun  with  tln'  bnvini'  h:icillns.  niul 
i-  b\   nil  niran-  mnnnm    tn  that  i  aii-rd  b\-  tin-  avian  barillnr^. 
Wliiji'  tin-  wild  labbit  i-  -n  lan  1\-  Iniind  tn  bi'  inliTtrd  with 

tnbrli  llln-i-,    thi'    dnlllr-tli  ati'd    \aiiitli-,    r-pt  i  ialK'    wlu'll     kc'l'l 

in  in-titntimi-  ulnar  in\i-tiu.itinii  nl  tiibiirnln-i-  i-  u'nitif^  on, 

air   liable   -nniitinn-    t ntiart    tin    di-ca-i'.      Kn.li'    indnd 

-talr<l  in  li'^.S)  that  Ih'  had  Inniul  im  cxidfini'  nt  -pontaiicon- 
inbi  11  uln-i-  in  inaiiN  hniulri d  rabbit-  and  uininra-pi;,'-  i)()nf,'lit 
Inr  ])nrpn-r-  nt  fi'-r,n'i  li.  \it  win  11  animal-  nf  tin-  kind  wt-ri- 
kt>pt  in  the  saiiif  raum  witli  nth.  i-  mii  rtrd  with  titbiiclf  bacilli 
-nlitaiA  ca-cs  nt  spiiiitanrnn-  tnbiTi  nln>i-  mrniri'tl  tVoin  tinii- 
ti»  tinii\  lb'  mriitinn-  11. at  In  -aw  -ixriitriii  i'l-t.ir'i-  of  tin 
kind,  and  tlii-  wmild  Mini  tn  iiidirati  a  cnn-idcrablc  l'n'(|Uin(  \ 
nt  intcetinii  \indrr  -m  li  i  in  iini-tanci  -.  l^>iit  in  all  wcll-rnndurtrd 
i'stal)li>limriit<  with  libnal  prn\i-inn  Inr  -mli  animal-  tin'  ri-k 
nf  arcidental  tulu  ii  nln-i-  i-  n  alK'  ixtn  nn  K'  -mall.  X'.rv  lar^i 
niiinbirs  nt  rabbit-  and  .L;nin(a-i)i,u>  wnc  kept  Inr  nscarrli  b\- 
till-  Rival  Cnnimis-inn  on  Tubrn  iiln-i:^,  and  vi  t  the  writer  who 
exainiind  man\-  n|   them  pn-t-mnrtem.  bntli  aft-r  inniulatinii. 

'    till-  l\liii/ngy  ,<(  Tuherculosti,   linf,'-   trans.  l«c .  cit.   p    I2i). 
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•""'  ^^'""  ""^  'li'il  "I  \;niniN  .1.  ridnit,,!  i  aiw,'..  ^aw  miiK  nu<- 
'■a-r  .,!  >),ni,t,,ii^  ,,11^  tu,  n  ul...  i.  ,n  :,  lal.liit  ilmiii^  Imir  and  a 
iiull   \iar-, 

'I'wii  tiirtli,  I  ni^taiK.,  ,,|  tli-  kind  ,anir  tn  In-  n.,ti.v  .iih- 
-'■quintlv  in  th..  (  anil.rid;;.'  I'atlmlnL;!.  al  l.ahn,;,tnrv  ani.-n-  a 
-mall  nnnilxr  nf  rai.hit-  krj)!  n.  ar  i-  a  tnlxanilnn-  ,-,,w.  "in 
tiiini  til,'  dis,  a>,'  ua-  niaiiil\-  pnlnionaiA  .  in  additi.m  tu  tli.-r 
in-taiKv-  tlir  writ,  1-  ha-  iin  ,-t  i.^.it,  .1  tw.i  .a-,-  ,.1  -p,.ntan,',,u- 
"'l>''irnl,.-i-  in  rabbits  kept  in  a  pri^at,-  ixiiiltrx'  \  ,rd  al,,ii^ 
with  |,,\vl>  M\,ial  ,.1  win,  h  uviv  l,,niul  t,i  hr  tnl),iTnI.,ii.-,. 
l-nmi  ,M,  h  ,,|  th,-,'  rabbit-  tnb.nl,'  Ixuilli  ,,l  th,'  a\-ian  tvp.- 
wnv  ,  nlti\at,(l.  In  ,,n,'  .,|  th,an  tli,'  ,li-,'a-f  athvt.d  inainlv 
th,-  lai-,  iiit,-tni,  ,  ,;ui-in,t;  iil.vr-  ,,l  lari^,-  -{/,•,  wh,.-,-  walls, 
\irldin-  t,i  th,'  int,'rnHttciit  pn-nn-  within,  cam,'  t<.  hirin 
•""■nri>ni,ii(l  dilatati,,n-  i)nij,rtini^  t,iwai(l-  th,'  i),'nt,,n,'iini. 
Ilii'x-  iittl.'  i),in<h,'-,  ti\c  in  nninlH'r,  ni-a-nivd  luariv  iialf  an 
in.  h  in  <liain,'t,'r,  and  w,'iv  ,',,v,'r,'d  fxtcrnaliv  l)v  viii,.us  tutt> 
"t  ,i;i<iwtli.  S,  wnd  ul  th.'iii  ,<iiitain<d  cacli  a  drv  in,  arcTati'd 
l-i-'ial  p,ll,'t.  In  th,'  -,'c,)nd  ut  th,'-,.  ,inimal>  th,'  tnbcirnlosis 
was,  -,)  laraxDiild  be  axvrtaim'd  by  ma,  roscipir  cxaniinati.in. 
iniiitcd  to  thni'  i,,ints;  nanulv  (in,'"liimH'n)-radiaI.  ,in,.  f'tnom- 
tibial  and  ,iii,.  tar-o-]>lialan,i;,'al  j,)iiit. 

I',  (".ritrith  has  inlonn,'d  tli,'  \vrit,'r  that  li,'  t,io  ha-  mcii  an 
ni-tanc,>  of  spontaiu'oiis  tub,  icnlo-is  in  th,'  rabbit:  and  that 
in  this  aniiii.d  al-,,  th,-  tub,'ivl,'  l)a,  ilii  ,-on,vrn,'d  prov.-d  to  l)c 
"t  th,'  a\iaii   \\\m\ 

Ivoth,',  111  i,)i_.,  n.port,'d  an  rjiidimic  of  tubcri-ulosis  in  a 
-tiK-k  of  al)out  No  ,,r  ,),)  ral)bits  bred,  from  a  sin.tiic  pair,  for 
;Hirpo-,.-  ,,f  r,'-,'aiv]i,  ni  the  .'^,inat,irmiii  U,'id,'lian>  m  Hanov.r. 

\  .^nat  niiml),'r  died  and  w,!','  t,.und  to  haw  th,'  iiMial  lesions 
I'l'intint,'  to  inhalation  tiib,'nul,)sis  and  nwitaiiiinf,^  acid-fast 
'■ai  lib.      ino,u!ati<,n  ,,t  n.bbits  and  ,i4uiM,'a-pir;s  with  portions 

■t  til,'  att,',t,'d  ori;;iiis  and,  in  two  ca.s.s,  witli  cultiins  rais.'d 
:ii"ii  tlu'ni  ,au-,'d  tub,'niil,,si-.  Th,'  l)anlli  w.r,'  jud.tjc'd  to 
i-loii.L;  to  th,'  b,,vinc  tvp,'.  .\s  t,.  tlu-  ,jri.i,;iiial  cans,,  of  tlu' 
'iwiomir.  It  w,i,-  stat,>d  that  n,in,.  ,,f  tlir  rabbit-  had  b,'en 
inorniatcd  with  tubrrcuiosis.  Hut  it  was  a-o,  rtaiii.d  tliat  tlicy 
liad  Ix't-n  fed  witli  scraps  of  bivad  and  Ijutt.r,  and  tlu   \onns 
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<ini>  with  milk,  whirli  lio\\v\rr  wa:^  drclarc  1  al\\a\s  to  ..a\v 
tx'i'ii  boiliti. 

Ii.\pi-ii)ih-)ifiil  / nfi-c/iiiii.  'I'lic  >u^i(|iti!)ilit\  nt  the  ial)t)it 
til  cxiicrinitntal  inlrctidii  witli  the  tun  i\p>>  ol  nianinialian 
tiilHTclc'  harilli'  lia-  alnadx'  hrcn  tull\-  ilixusx'd  ((  liaj).  Mil). 
It  will  tliirrfiiiT  -1 1  It'll  I  •  fii  >a\liiTr  tliat  this  animal  i:~i'\(rr(li,.,4l\- 
susi  ('])til)li'  til  thr  attark  nf  tlir  hnxiiic  hacilhi-^  sin  cnmhirij:..' 
til  till'  cttrrt  (it  till-  ^malii'^t  (liwis  JKiwrwr  injritcd,  and  htin^ 
also  fairly  ra>ily  int.-rtfd  hv  fffdiiiL;  while  it  1)o-m»i>  rim- 
sidcrnblc  power-  nf  resi>tin,L;  infection  with  tin-  human  t\i)e  of 
baeilhi-.  The  n  -ult-^  of  injeetin.i;  thi-  haiilhi--,  1)\-  an\  method 
other  than  the  intraxenoiw,  are  often  nil  nr  minim, d,  hut  not 
intre(]Ueutl\'  le-iim-  of  a  ehnmii  t\j)e  ajjpear  in  the  huiu-  .md 
kidniA-:  and  ipiite  lanlv.  ai)j)arentl\-  in  uim-ualK'  -u>eeptil)le 
nidividual>,  .i  ]iriiL;ie— i\e  tuhenulo-i-  ma\-  en>ue.  Intraperi- 
tnnial  injei'tion^  of  human  tuhi  r(  le  bacilli,  if  the  dose  be  \vv\ 
laru'e,  ma\-  )irii\  e  rajiidlv  fatal  fmm  tuberculous  peritnniti-  :  but 
the  diseaM'  hardl\-  e\er  i  nutinues,  and  il  the  animal  due-  nut  die 
in  a  lew  week-  it  alniii-t  alwax-  recoxcr-  alto.uether.  lutra- 
\-eiiiiu>  inji  eti.in-.  are,  uu  tin-  other  hand,  when  lart^'e  frecpieiith- 
fiillnwed  li\-  death  from  pulmnnar\'  di-e,i-e.  i'he  rabbit  then 
ma\'  lie  ~,iid  tn  possess  im  the  whule  remarkable  jmwir  of 
re-i^tm,;,;  infectinn  with  the  human  tubercle  bacillu-,  but  it- 
resistance  is  not  -o  high,  or  -o  umfnrm,  a-  that  of  ihe  ox  or 
Soat. 

The  rabbit  i-  -u-ceptible  to  exjieriuiental  injection  with 
the  a\i.iu  tNjie  111  tubercle  bacillu-.  and  uia\'  de\elo[)  tubercnlo>i- 
e\eii  a-  the  re-ult  nf  bein,i;  led  with  thi-  iiri^ani-m.  P>ut.  accordin.i; 
tn  !■".  (iriltith-,  wlm-e  i  xjieiience  was  extensi\-e,  the  \irulen(  e 
el  thi-  t\i)e  i-  nut  -o  ,L;reat  a-  that  nf  the  bo\-iue  bacillus,  and 
the  di-ea-e  -et  up  b\'  it.  alter  -ubcutaneou-  inoculation  at 
least,  is  more  chninic  Xe\'ertliele-s  lar.ye  do-es  injected  intra- 
peritoneally  may  cause  rapidly  latal  peritoniti-,  and  intr.i\-enous 
injections,  as  otic  mi,!;ht  supi)ose,  are  often  followed  ipiicklv  b\ 
death. 

»  See  .\.  S.  (Iritli;)!,  U.C.T.  hit.  /i\f.  .\|ip.  \i.l.  i,  (.p    .^^.,  .uvA  jou.     I'm 
Rep.  App.  vol.  1,  p.  32,  and  rol)I>ett,  Ibid.  Int.  Rep    vol    11    p.   1064. 
-  F.  Griffith,  Ibid.  Fin.  Rep.  vol.  iv,  p.   182. 
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The  Icsiciis  i,iiis,:l  hv  i/!//\nit/  /yf>cs  »J  luhoclc  IhuiIU  in  Ihc 
nibhil.     \\li,it.\vrl)f  thcmrtlind,,!  iikm  ulation  tlicdr-aiiMno^^t 
aff.rtcd  aiv  alino>t  invariablv  tlir  hm-^  a^  i.  tlu'  ra-..'  in  almost 
all  mammals,  .•xcvpt  tlir  uum.a-piL^.     Ihv  liwr  and  spl.vn  haxv 
Init  a  Mnallshaivmth,   IrMoiis,  wliilc  tli,' kidricxx  Miff.T  s.'veivly 
—a  di-trihutinu  wliich  auaiii  i-in  marked  (■()ntra>t  to  that  wliicli 
ornir-  in  tlic  Kum.a-pi^.     An  mtrn-,tin«  l.atiirr  of  tulH:iriil(.-,is 
m   tiir  iahi)it   i>  the  ((.m|)anitivc]y  small  fxt.'iit  t(,  wliirli  tiic 
lymphatic  kI.i'kIs  >iiair  in  the  dixasc ;   lesions  in  them,  tliout,'h 
not  uncommon,  aiv  v,.ldi,m  nmspicnoub,  as  in  the  guinc-a-pi^s 
and  aiv  often  (  onhiied  to  tiiose  nearest  the  seat  of  moculation.' 
On    th(     other    hand    the    |.,ints   an'    particnlarly   susceptible, 
especially,    it    seems,    to    ihe   attack    of   the   avian    baciilusi. 
.\nother  peculiarity  of  tuberculosis  in  the  rabbit,  at  least  of 
that  cau>ed  by  the  mamniali.m  bacillus,  is  the  liability  of  tlu' 
lielvis   ,)t    the   tuberculous   kiduex'   to   becoiue  distouded   with 
nuicn-purulent  matter  containiuK  tubercle   bacilli,  and  of  the 
'ilcrus  too,  in  the  female  rabbit  after  intraperitoneal  injection, 
not  mifiv(piently   to  be  hlled  with   caseo-piis.     Attention  has 
already  been  drawn  to  the  freciuency  with  which  the  fimctional 
mammary  ,L;land  is  infected,  e\en  after  injection  oi   bacilli  of 
Imnian  type,  and  in  the  male  the  testes  show  a  Hke  suscepti- 
!>ility-.     After  feeding  with  bovine  tubercle  bacilli  there  is  very 
cimiiKnily  ulc,  ration  of  the  tonsils,  and  the  intestine  is  similarly 
affected.     The    submaxillary    and    other    cervical    lymphatic 
glands  are   then    usually  caseous,   and   the  mesenteric  t,'lands 
participate,  thou,i,di  Usuall\-  to  a  less  extent. 

///(•  ciiisc  i>f  the  iwmiiuity  of  the  \eild  labljit.  The  high 
degree  of  susce]niiiilitv  to  exi)erimental  tubercidosis  which  is 
exhibited  by  rabbits  when  injected  with  l>o\ine,  or  even  with 
avian,  tuber.  !e  bacilli,  a^  well  a-  their  liabilit\  to  contract 
'ubenuloMs  frnm  either  of  these  micro-organisms  when  kept 
111  captivity,  causes  the  immunity  wliicli  the  rabbit  enjoys  in 

■    In  one  of  V .  GnllMh.  ,,,l.l.,t-,  ,n,ect.,l  miIh  ui.uuou^lv  u,th   i-emy    the 

^"ly  diMMsc  hoyond   tlR.   Inc.!   Icmoii  w.,s  tuberculusis  of'  a  shoulder  joint 

Another,  Mnul.nly  injected  «-,th  o-ooi  mg.,  ua.s  in  a  dvmg  condition  2j«  days 

I'der,  a,„l  uhen  killed  wa.s  found  to  hnve  t„hereulo.s,s  of  nearly  all  the  joints 

'"1-1  the  testes,  and  caseous  nodul.'s  ,„  tlie  lungs  and  kidneys  (/oc.  a/,  p   iS,) 

-  A.  S.  Criflilh,  Inc.  cit.  Fin.  AV/',  p.  ji,,  ^'       ^ 
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it-    \\|1(1    -tilr    til    aiipiar    \ .  r\'    n  iii.ii  kablr. 
secni^  tlh'   iiiiiir  -ni"iiri>iiiL;   wIkii   ciii'   niiiiiiilM  r-   that   labhit-^ 
fi"C(|uriitl\'    rmih     (Hit    tn    h'rd    (ill    jia^tiiii--    wliiii     (nw^    lia\i- 
i)c  ell  ura/iiiL;,  i  ii   wliirc  (•liii'kcii>  lia\i'  Ihiii  niniiiiiL;  <luriii.u  tin 
<la\liinc.    liH"  \\(    kimu   tliat    lii'iii   Imtli   nt   tlic^i    .tiiiinal-  wlnn 
tulHT('iil()ii>  tlu'  driii)i)iiif;>  ina\-  (untaiii  tiiln k i    li.n  illi. 

Sc\Tral  (■xi)lanatiiin>  dl'  tlic  iiiniiiinit\-  nt  tli  \mIi1  rahhit  a> 
C(intra>t('(l  with  the  lalx  ii  ati  h  \'  di  (ImiK  sticat-d  iahl)it  -Ufigt'st 
th.in>tl\i  -.  riiihahlN  tlic  lir-t  that  will  iki  iir  tn  th.'  ini(ii(al 
man  i~  that  tin  wild  aiiiinal  i-  Iniid.iiiuiiialK'  lualthicr: 
that  tlicic  i>  ^nnic  iiitliiciu  c  in  ( iinriiiiiiKiit  m  d(  iiiii -ti(  atimi 
which,  thdUi^h  it  iiia\  H' it  ( il>\  khi-K-  impair  the  ,l;<  iidal  In  altli. 
IK  \ii"th(  lo--  l)r(  ak~  down  the  l"(■^i^taIl(  c  Id  inti  (  tidii  with 
tain  ixuld-'i--,  i  hi>  i\;ilanatidn  ddc--  not  cdiniiiciid  it^i  ll  tn 
the  present  wiiti  r,  w  Im  ha,~  pdinti  d  diit  cKcwhiit  in  tin-  bddk 
the  >li,L:ht  ( diincctidii  whiih  thiic  -■  iiii--  td  he  hclwccn  the 
.Ucncial  luallh  and  >tiM  (  ptilulitx  td  tnb(i(  iild-i-'.  It  -iiiii-~  td 
liim  nidic  liki  1\'  that  the  r.ihlnt  i-(  aji('<  tnl>ii(  nld-^i>  in  intcctcd 
pasturo  bccaiix  it  i-^  a  \ii\  char,  hrdcr  prd\idcd  with  an 
cxcicdiii^h'  scii>iti\'c  nuM-  wliicli  (  iiabh  >  it  id  a\  did  Cd!i-~nniiii;4 
(■(intaniinatcd  .ura--.  Om-  inur-t  r(  nicmlx  r  tdd  that  h\|Hr- 
susccptiblc  a-  th''  rabbit  i-  td  an\'  kind  nt  ini('(  tidii  di  bd\inc 
tubori'lc  bacilli,  it  i-  not  -d  \ci\-  .  a~il\-  iiilcct((l  b\'  lc(  (lin,;^. 
A  citiisiih  table  nninlx  r  dt  the  rabbit-  whi(h  A.  ^.  (ii.ttith  fctl 
with  tnbin  1>    bai  illi  n!  tlii-  i\pc  t  -(  ajxd  inlc(  ticii  altdi^cthcr'-. 

'  (Sec  |i.  i"  )  In  thi  case  dl  the  nidiisc-  tril)c  itulucd  tin-  iciinliticns  are 
reversed.  It  i-  tlic  uiUI  tic-Ul  iimiise  wliiili,  .i>  \vc-  .-.liall  >i'<-.  is  ■>ii-:(  cptililc 
to  tuberculosis  wliili-  the  (ionicsticateii  white  mouse  lias  a  nnu  li  lii.ijher 
resistance  (sec  p    450). 

-'  See  H.C.J,  hit.  Uel^.  .\pp.  vol  i,  jip.  5 ;,«  and  .igi.  Of  eiglit  rabbits  fed 
once  with  milk  containing  tiilxTcle  hai  illi  only  one  became  tuberculous.  The 
rest  escaped  infection  altof^ethcr,  and  so  in  another  experiment,  did  one  of  four 
which  were  fed  daily  with  tuberculous  milk  for  thirty-one  days.  C.riflitli, 
alth()URh  in  suinniin);  up  (/nc.  ctl.  p.  706)  he  classes  rabbits  uitli  ,i;iiinea-pigs 
;imonK  the  animals  very  easily  infected  by  feeding,  elsewhere  (p.  .^(j^)  admits 
that  "infection  through  the  alimentary  tract  seems  to  be  ettccted  with  less 
certainty  in  rabbits  than  in  guinea-iiigs." 

Another  explanation  of  the  immunity  of  the  wild  ral)bit  presents  itself, 
namely,  that,  being  of  a  different  variety  from  those  coninionly  used  in 
laboratories,  it  may  have  higher  powers  of  resisting  tuberculosis.  I'nfor- 
tunately  we  know  very  little  from  actual  experiment  of  the  sus(.eptil)ility  ol 
the  wild  rabbit,  I'Mt   froni  one  of  Koch's  observations  this  explanation  would 
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7  iilitn  tilnsis   III  the  C, 
(iuiii(;,-|.i->.     tli<iii,-li     rxtivni.b. 

lli'tll    Ultl,    hllllKIII    ,111(1    I.I, Mill      l),|i  illi 

liisis  iiatiinilK'.      It    j^   th,    .- 1.-.  . »    .i,; 
guinea-pi,!,'  aiiKniL,  lii.M'  I 
seen  (iiir,  and  tlir  writ 


iii)u\i-pii:. 

^llXrptllilr      to      in|i(ti(.Il 

~il(|(>ni  I  iintrai  t  tiil.m  u- 


"    rail  vt    tliini;    \<,   \u 

I'MijIlt    Inr  rc-i  airll. 


1(1   a   tubrn  uliuK 

Kuril  '   had  111  \rr 


1  r  I  an  ^a\    ti 


II    -anil 


litary  (  a^,  -,  n\  >]>nnt.iiii  imi-  tiilnii  nln- 


\i  t    1 


\<".\\  liJiiiid 


>\  lii>  l.dxiratDix'  win  n  tli 


i>  aniline  tlir  i;iiiiiia-i>ii 


\'   \\'  ir   kr|il    in    tl 


'tli(r>    infected    witli    tiiiinrje    i)a(  ill 


ulidi'    the    1 


Hst  arranL;rin 


Ir   ^anir    11,1,111    \Mtli 

i.      \-.\vn    111    lahi, rati, 111  ~ 


-iDck  aniinal>  linni  tl 


'■Ilt>    (XWt     Jul     till 


-t|ia,ati(  n   (,t    tl 


'"-'    ml(<  ti(l,  and  (,t   tlir  aiiim,,]..  ,,[ 


qxTiincnt  tfoin  tlii.M    ,,i  aimtli,  r.  tlir  d 


nllr 


.\l'riiin(ntall\-   inlictnl   witl 


laiK  r  ol  an  induidnal 


'iidaiy  iniiTtinii  with 


tn    iXillldr    altiiL^rtllt  r 

tiiiiiii^li     |Hrliap> 
' -pi'(iall\-   in    i>a»ai 


I    ""'•   t\],r   ni    l.acilliis  a<(|iiirin)^ 
I   l)arilliN  1,1  aiiotlicr  t\pr  i.-,  diftKult 

nt, 
)!■    iunnrcd. 


and    the    pM>vi|,ilit\    1,1    tlii>  airidi 


lucilli 


IS  pa>.-.id  thrinif^l 


-i>n!i  what    rmioti',    iiin>t     imt    I 
<■  .xperinu-iit-   wluTc   a   -.train   nl    tiilnnii 


-t 


;d)ilit\-  (if  its  <  (iinpavatiw  xiriiliiKv  and 


1  a  xTKs  lit  animal-  m  (,r(kr  to  tr-t  th 


till  r  t\pf  charactci^. 


IMn.n.iital  inl.rtmn  with  nthir  tvpe  (,|  niaininal 


le  l)acillii>  t 


lan 


!('  .i^iiiiica 


-pi.U  i>  lii,ulil\- 


'111-  naxm.  and  lie  au-e  u  i>  cheap,  hard 


-usreptihje:    and  f(,r 


i>  ;ini\-er>all\-  pn'fencd  ti,  (,tl 


te(  tnm    tl 


p,  liardy,  and  ea>v  t(,  iiandlf, 
iinals  lor  the  purpose  of 


lev  an 


\\\wn    these    or 


!<■   i'lesence  of  tiil.en  |e  ],a,illi  in  animal  product 


ani-ms  cannot    he   loimd   with   tl 


niicidscope  alone.      The  >tiid\   nl   the  tu! 


le  aid  o|    th 


ne,l-pli^   theretor 


lelculous  lesions  of  til 


ih 


e>e    (liii 


c  i>  not  iiiiiinport,mt  ;  and  espcciall 


\'  so  since 


irt   considei-abl\-  from    the  charactii^  m   tuhnrl 


■n  111  tile  majontv  of  animal 


e  as 


le    lll-t    Iiiiint    aliiel 


I  i-  wortli\   of  note  with 


-ions  IS  that  th,  ir  di-tiil 
insideral) 


regard  to  th 


Mitioii  anions:  wirioii-  or^iaiw  diff( 


>■    Irom    that    wiiich    pre\  ail-    in    i,tl 


111  all  tho-e  which  we  ha\.    1 


leell    I  I  i|l-ld(  rill: 


I'T    m.immal-. 
ar  the  iunes 


'I''   '"  -"""    •'■'■I"  tMl>ercii]o-i-  more  tieipi,  ntU    and 


more 


I   appear  to  be  sound,  for  of   tli 


li'  Ii  \\v  recnrtl'i  a 
i,il)l)it  once  wild 


f  instances  of 


inon>j  the  stock  ,inini.i!>  ,>t  hi^  \. 


l",nt,iiu<iu.-   tiiiiiTi  iil(,s 


il)oratiir\-. 


one  otmrred  in 
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il 


lili  M 


severely  tii.m  ,tn\  ntli.  r  large  orj^'.iii  .iml  that  t<'ii  .iitir  ainni-t 
an\'  kiiul  n\  in|titiiiii;  l)iit  in  tin-  .uiuiua-pi,!,'  tlii>  i->  not  so; 
its  Iiiiii;<  ail  -ildi.ni  atlc(  ti  il  -d  -.a-i  \r\v  a<  ni\]i-y  paits'  uiili'>:^ 
iiidcid  the  iiilci  limi  lia>  Incn  1)\-  iiilial.itioii.  Tlu-  kiciiicvs  tuo, 
so  liable  to  tuhi n  iilo-is  in  tiic  ral)l>it,  in  iIm'  guinea-pig  (as  in 
bii(ls)  gfnrrally  cm  ap.  It  i-  the  >])iii  n  and  tlio  liwr  (again 
a-,  ill  birds),  to!j;.tlirr  with  tli'-  lynipluitir  glands,  uliicii  bear 
tlu'  biuiit  "I  tile  disease. 

'llic  next  jMiint  i-  ronrcrncd  with  the  natiiic  (if  the  lesions 
thiiiisfhrs.  Miliaiv  tid:)rrcl(>  (onir  l)nt  little  intn  rvidrnce, 
tlmngh  thr\'  ina\'  i)e  seen  soiiutinii-.  as  tor  cxamiilr  mi  tlu: 
soniatie  peritoneum  after  intra-abdominal  injertioiis  in  severe 
and  acute  cases,  or  in  the  lungs  after  infertion  by  inhalation. 
What  gi\-es  to  gtiinea-jiig  tubercnlnsi^  it>  most  characteristir 
and  peculiar  .ipi)eaianee  i>  its  teuilem  \-  tn  the  fnrmation  uf 
extensi\e  area- 111  necrosis  in  th(-  liver  and  spleen,  together  with 
great  enlargement  of  these  organs.  e>peciallv  the  latter. 

These  necrotic  area-  in  the  -jil.en  are  whiti-h  like  wax. 
Thev  are  dtteii  larL;e,  and  nia\-  iiiNnhe  cnn>iderable  imrtions,  nr 
e\-t  n  nearh-  tin  whole,  of  Mh-  ing.iii.  In  t'Xtreme  i  ase-  there 
may  remain  mily  little  irregular  area-  which  retain  their 
original  enlour.  -cattered  n\i  r  a  -pleeii  ntherwi>e  white  and 
waxy  and  i)re-.  nting  \erv  much  the  apipearance  of  a  piece  of 
Castile  snap.  In  -till  more  extreme  case-  the  whole  spleen  may 
be  white  with  the  exieptimi  of  a  narrow  band  ol  |)uriile  tissue 
along  the  hilu-.    In  -uch  cases  the  enlargement  i-  often  enormous. 

Tn  the  liver  tln'  necrotic  area-  an  -malKr.  and  are  stained 
\elliiw  nr  gfetni-h  with  bit.-.  Tliex- are  irregular  in  -hape  and 
distributed  mori  <:v  le-s  e\enl\-  i>\er  the  organ,  though  more 
frecpicnt  almig  tic  m.ugins.  Tin'  -urfai  e  nf  the  organ,  unlike 
that  ol  tic-  -pli  (  n  whii  h  r(  in.iiii.-  more  or  L  -s  smooth,  ma\' 
become  irregular  and  nodular.  In  some  cases  thi.-  is  the  mam 
change,  and  the  uruau  i>  then  ol  pale  brownish  cokmr. 

In  case-  of  -hotter  iluratiou  or  lesser  sc\-erit\'  the  increase 
in  size  of  these  organs  is  more  moderate.     The  spleen  may 

'  Tliis  is  true  unly  nf  lesions  tulicriuldur,  in  tlu-  anatuiuinl  Mii^-e.  Death, 
in  acute  cases,  as  \vc  shall  see,  frequently  occurs  from  excessi\  e  pUural  effusion 
and  the  consequent  collapse  of  the  lungs. 
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Tuberculosis  in  the  Guinea-pig. 

■Vo.   I,  sliowi;iK  the  common  distribution  and  appearance  ot  the  lesion^ 
fatal  cases  not  too  acute. 
The  animal  ihcd  (<-  iia>~  afkr  inDcidali'Pii. 

'■-•■■  '!    -  ■■:■■■•  ■  'v    I.  s.  (;..■////:. 

Nos    2  and  3,  showing  enormously  enlarged  neciotic  spleens, 

.\".    J   allows  al.ia  iioiiiial  >|)lecii>  f(ir  coiupaiiMui  ..I   ^./c. 

^■•-   .;.       riic  animal  died  of  chn.nic  -cncral  tubeiculusi>   2.'j  day,  .,flcr 

Mil.cutaik-.,Ms  mjeclKin  of  o'l  m-,'.  of  bovine  tubercle  bacilli'. 

/■'/■.■Ill  u  >/;,iiiii:ii  hy  A.  S.    iiiiiiith. 
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''""  '"•  ''"li'i  I'.il''  "1  piiiki--li  in  rnlniir,  .inil  uilli  ,i  pcitctlv 
"-'"""'''  -iiil.Kr.  hut  more  C()niiii..iil\  it  i-  dark  and  -nm.wiiat 
■-'"'"'•II.  '■■I'll  'ittl.  L'r.inulc  l),in-  i,,rincd  hy  an  nilarm.d 
Malpi-liiaii  l.n,|\.  In  ^,,inc  ut  tlioc  latter  may  olttii  be  Mvn 
'"'■'■  "iitial  aira  ,,|  ,,|M.it\  indu  atiiii,'  an  early  staf,'f  of 
'axati.iii,  and  tli.-r  ina\'  ^(iimlinir^  ajipear  as  vclluwish 
|"iint>  dimlv  siiniiii-  tliiMU,i;h  a  traiNlncni  la\vr  n|  purple 
li-iif,  Tlii>  i>  th<.  ('(,nditinn.  iiimiv  (,r  |r-s  ad\ainvd,  which  is 
inlllllK.Illy  >ren  wli,  n  ih,.  .iinnial  l-,  killed  .,,iue  ,ix  weeks  (,r  s., 
after  iiijedieu  nl  Hiiali  oi  ni. id- rate  doses  ol  haeilh  ;  the  lar^".; 
necidtie  sp.leeii-,  uhidi  s,,ni,'tinie.  tMriii  sueh  a  strikiii.t,-  feature 
•  K(  nrriiiu  in  ( ases  of  greater  severitv  and  lon<;(  r  dnrati.in,  and 
perhaps  ispciaJK-  alter  injections  n|   Imimhc  l.anlii. 

\\  lien  niakiii!^  po^t-inoitein  exanini.ition  of  animals  infected 
c.\pernnenlall\-  it  is  n|  -,oinr  nn|>ortaii(e  to  note  whether  the 
''i^"'l'"t"  II  "I  'li''  I'sions  1,  su.  h  as  inav  he  .xpected  to  oaur 
as  tlie  result  ol  an  inoculation  o|  the  kind  wiii<h  has  heen 
cmplo\ed:  othiiwis,.  -^pontaiieous  tnl-erculosis,  if  it  existed, 
would  escape  reco-nitiou  as  >uch,  and  ,m-a\e  erior  niif^ht  ■-.■suit. 

With  any  given  kind  o'  iiio(  ulation  the  severity  and  duration 
"f  tlie  disease  depends  niainlv  on  the  dose  of  bacilli,  it  being 
ilw,i\s  understcjod  that  emulsions  of  tuberculous  tissue  con- 
1. lining  a  gi\en  number  of  bacilli  are  immen>elv  more  effective 
th.m  the  same  imml>er  of  bacilli  from  a  pure  culture.  After 
ntiaperitoneal  iu|ec  tion  death  mav  sometimes  occur  from 
iubercnlous  pent(,nitis  in  ten,  ,,r  ewii  nine,  days;  but  in 
-ther  cases  ,,niv  a  few  small  lesions  mav  be  found  after  srveral 
nionths. 

Hie  extension  and  dexelopuient  of  the  lesi(.ns  will  depend 

••utl\-,   (,f   course,   on   the   length    of   time  which   has  elapsed 

:ii"    inoculation.      ,\lter  five  oi  mx  weeks    when  the  injection 

1-    ixvn    int.aperit<ai,.al.    and    tii,.    dose    ,,f    bacilli,   either   by 

Mii'v  nr  tle^i-n,  has  been  moder.ite,  one  mav  expect  to  tind 
■    ■  patholoyical  picture  somewhat  as  tollows  :  in  the  abdominal 

ill  at  the  Mat  of  iiio,  ulation,  probably,  a  small  caseous  focus 
caused  b\-  bacilli  which  have  escaped  from  the  peritoneal  cavity 
=  !"nt:  th,-  track  <,t    the  inoiulating  needle;  .secondary  to  this 

•'lie  tnlarg-ment   of,   and  perhaps  a  caseating  focus  in,  the 
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TU'arrst    illf^lliri.il    ;^l;iiuls  ;     111.'    MiiK  iitUlll    (ll.iuil     mi    .iImhiI     tlir 

j^rt'att-r  t:iir\atiirc  nl  tlir  ^IimimiIi,  .hkI  u.iiMit.d  mti.  ,i  -..lul 
mass,  cxti'iidiii^  Iimih  -pl.-n  t(,  |)\|(,iiis,  .ind  .  i.iii|)<.-.r(l  l,ii-,l\ 
of  casoatiiig  tii^ic :  IIh-  |m,i|.iI  I\  inpli.iti.  iLmd  miI.h,:'.  .1  am! 
caseous,  ,iiul  iirol):il)l\  al-c,  ih,  |H,-,t->t.iii,il  i^huid-  but  Mot 
the  ITICM  nil  111    whii  li  h.iM    imihiiiL;  to  dn  with  tin-  di.diiaf;c  of 

l\'"lill     111. Ill     III.      pnitLlhal     ia\it\-:     Mir    splrni    |in,ir    1,1     less 

riilai(;i'd  .iiid  f^ianiilai,  i niitauiuiL;  )i\|iirfn.[.lii( d  .MalpiL;liiaii 
bodio,  ui  i)niia|).s  >lii,\\iim  >uiall  uliitish  ana-  i.l  nirn.-i.s. 
I'li-iliK    aUo  sum,-   mIIi.ui-Ii   |iaiilifs  of  siuular   natuic  may 

\>v    sr.ll    aliUl.u    llii     ||ial;;in    nl    tl,i     Iwrv. 

Ill    'li>'   'iiM'  n|    iniiiiiiiai   di-i  a-i     it    i-   imimrtaiit    tn   kiuw 

uliiH'    tip    liM.k    ti.r    111.     lailii-t    li  - •,.      Alt.  I    Mibrutaiic.ius 

injection  these  will  br  Imind  at  llir  -cat  ol  iiiu.  iilatinii  and  in 
the  nearest  ivinplLitir  -land-.  Wln-n  iii|n  tmn  ha-  lin-n 
intrapeiitdiiial  tin  p.u  tal  l\  iii]iliatir  inland  i-  tlir  iin.-t  iiiii)..rtant 
organ  to  exainiiic  ni  dunbttul  ca-c.-,  siner  it  ma\-  -i . in.  tunes 
be  the  (inly  p.iit  a:!nt(d.  It  lir-  jii-t  lnhiiid  th,.  ii\lnni> 
<lo-c  a,L;aiii-t  thr  ]iiii  tal  \(in  a-  tin-  \r— ,  I  nm-  almiu  tlir  niaruin 
ol  the  liiiain.ii  nf  Wni-lnw.  Aiinthrr  !.^land  wlrnh  i-,  allntid 
early  is  situated  in  the  oiiu  ntiiiii  itxll  t  li.-.-  in  thr  pv  Imu-.  Ih.- 
onienttnn  UMially  gutter-  -r\irrl\-,  but  in  i\ei-])ti(inal  ea-<  -  nl 
luiiiinial  scvrritv  may  l)r  iininial,  m  luiU  -Imw  lu-rc  ,nul  tlinr 
a  K'W  tian>liu.  lit  tiibircK-.  llu-  >pli m  -lii.iild  alwa\-  hv 
exanmictl  .inee  it  i>  allected  very  viirh  .  and  .ithrr  lymphatic 
f^land-  which  participate  at  thi>  ^ta,L;c  -hmild  nut  In  i  iccrli  .nkrd, 
namely  tin-  i)ii-.t-stenial  and  bidiuhial.  rnbcrclr  bai  illi  art 
usually  huily  niinui(in>,  and  -earch  ti  ir  tin  in  .-hmild  luAcr  be 
omitted. 

In  Very  acute  and  i  aj.idK'  tatal  i  a-e-  death  i-  ii:-iiall\-  due  to 
pleural  ettu-inn  and  (iin>eipieiit  ci,ilaj)>e  (.f  theliin.Lis.  'Ih.  eaiise 
of  this  is  nut  (.|)\i.iii-,  f,,r  the  pleura  itsell  is  unaltered,  and  there 
may  be  little  nr  iic  tuberculosis  of  tlu'  liin,^-.  l'o^^iblv  it  i- 
due  to  iib-tiii.  tion  in  the  br.iiii  hial  ,!.;laiids.  which  are  UMialh 
atlected  with  cnuiparative  -e\erit\. 

PscuJ(i-luht'y>.n/<>sis.  While  the  le-inns  caused  in  the 
^uinea-pir  by  mberele  bacihi  do  not,  a-  ,i  rule,  consist  verv 
obviously  (it  tubercle^,  there  is  another  di-ea-e,  not  unconnnou 


mni 


[ClI. 


I 


1 


flrtte  .VI" 


1  i 


i  ' 


w 


if 

If 

Pseudo-tuberculosis. 

N'"-    I.      l.ivLT,   |i.irl,il   -I, 111. I,   Inn--  ,ir..l   >iilccii   ..f  .,  .^umua-pit;. 
No.  J.     .\|.|Kii.li\  .,(  a  r.ililui.  .\.,.  ,;.      Kml  ..lilciMu  .u,.r,i|.iHiicli\\.f  ,1  r.ilil.it. 
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matoiny  only,  may  ap| 
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i^  no  rt'Iation  at  all  to  tl 


us  uhi.  h  i>  not  acid-fast 
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lirst    M!,'I,t    tllrtV    wnllld    nnl      .^11,    [,,   ]>r    iniuh    (liltnviicr    in    til.' 

viniK.|i,v  !,„■  tlii>  sp.ri...  (,i  aiih.ial  d  thcsr  t  \V(,  t  vi).- .  .1  bacilli 
Vet  caivliil  ...inpariMin  ,,t  ,x|,,.i mu'iit^  mad.-  with  ni.-a^nnd 
(li-(>  ivwaN  thr  la.  t  that  tli.'  Ix.xin,  ivji.'  i~  ^li-l:»K,  l.iit  di^- 
tni.  tlv.  iii.av  \iiul,.|ii  |,„-  tl„.  -iiiiira-piL:  than  tli.'  liuman  txix', 
'""'•  '"  .I'lx  -IV,  u  (!,,.,■,  kill,  iiiniv  (iiiickK-.  Til.-  wiit.a-  (ince 
f'Uiipan.l  ihr  iv.iilt>  ,,1  ;j  iiitiajMrit.m.  al  iiij.'.  ti.ui,  .,|  tluse 
tw"  tv\n'>,  and  th,.  n-iilt^  -..^t  ..iit  h-l.A\  will  1...  |,,und  to 
ju-tilN-   tlii-,  stat.iii.  lit', 

Viiitlcncc  /(„■  the  Ciiiiu-.i-pi-  nf  Tuticulc  Baiilli  of 
Bovine  and  Umiidn   Ivj'-j. 


C  l>l)SC  of    1)1 


c 


Av-^ce  duration  of  life 

Hiini.in   tvpc 


Pi.iviiU'  type 

1-0  niK.  13  7  ,li\s  ,'iS,ininials>        199   ,!,,vs  (i8  aniiiuils) 

OlniR.  18  9  days  (;naniiiwils)    i    23-3  davs  (if,  animals) 


'""■  'lill.r.ii.v  ill  \-irulrn(v  |,,r  tlir  i;uiii.a-pii^  .il  tuhncK. 
bacilli  ..f  liuman  and  h.ivin,'  tvpc  which  th.-x,.  ji-uro  ,li,,w  was 
suIiM.|iirntlv  confirnud  l.y  A.  S.  (iritiith,  who  br,,ii-ht  tci^ctlicr 
a  ni.iic  .xt.'iiMVc  xrric-,  of  ..hservation^  colhctcd  Inmi  his  own 
experience.  I'lie  l.,ll,.wiim  table  i>  a  >inii.liii.  ation  of  the  ,m.- 
piibli-h.'d   b\-   him-. 

'  K.L.I .  J„t.  A't'/i.  .\ii]..  Mil  II.  p.  II,,, 

I  'u'^'^/T'  •''■"'■  ^'^-  '''''''■  '"'•  '■  •'■  ■''•  ""■  'I"<^--tl''"  wlifllu.T  tulnrcle 
bacilli  of  Irvine  ty-c  were  ever  to  bo  found  in  cases  of  human  tuherculo.sis 
beine  sub  jiuiw  at  the  time  of  this  report,  it  was  felt  that  the  wor<l  bovine 
should  not  at  that  period  be  applied  to  any  tubercle  bacilli  of  human  origin 
and  when  two  types  of  tubercle  bacilli  were  found  in  cases  of  human  tubercu- 
losis tluy  were  distinguished  provisionally  by  the  terms  "virulent"  and 
slightly  virulent"  respectively.  The  choice  of  these  terms  was  perhaps  not 
very  fortunate  since  they  appeared  to  beg  the  ouestu.n  whether  the  former 
(now  known  us  bacilli  of  bov.ne  type)  are  more  virulent  for  „//  animal  species 
than  the  latter  (now  known  as  bacilh  of  human  tvpe).  Hut  it  is  perhaps 
sulhciently  obvious  that  the  virulence  referred  to  was  only  that  exhibited 
towards  such  differentiating  animals  as,  for  examoJe,  the  calf  and  rabbit, 
t.nfhth  very  properly  used  these  provisional  terms  in  his  report  and  he 
distinguished  further  between  "  virulent  bacilli  of  human.origm  "  and  "virulent 
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rntr.i|-ori-       10  iiiy. 
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Hii\inf  type 


11-9  (is  animals) 
16-4  (i.S  animals) 


Human  type 


225  (17  animals) 
27  9  I  |o  animals) 
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■49  6  ( IS  animals) 
45  6  ( ^8  animals) 


80  9  (v>  animals) 
65  u  (j,o  animals) 
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flic  Avian  Ban'iliis.  As  to  tlie  snsccpti])ilitv  nf  flif  Riiinea- 
pi.i.'  t.)  infection  with  tlir  ;i\ian  tulHirlc  Ikm  iilii>  a  i;.M,d  deal  of 
'in.vrt.iintv  has  pivvail. d  in  tlir  pa^t.  It  j^  „,,„•.  liowvvcr, 
-mx'iy  known  that,  whilr  thi-;  animal  dor,  not  dcwlop  a  tint' 
tiihrrcnlosis  in  Ww  aiiatonii(;tl  -,n-,  wh.'U  injrrtcd  with  the 
mi.To-or.yanism  in  .pusti-.n,  it  inav  n.'wrtiicli--;  die  aftrr  lart^^e 
doses,  (spiciail\- if  this.' hrinti-oduccd  into  the  iictitoncal  cavitv. 
Tliis  iT-iiIt  i-,  i,r,'n(Tally  asrribid  to  toxaMnia  cansrd  hv  the 
poiM)n~  in  the  bacilli  actnallv  inj.cted,  bnt  it  i>  bv  no  means 
■'■nain  that  tln^e  Littta-  do  not  niidtiph-  in  the  ,L;iiin.-a-piir. 
itheless  it  is  clea.  that  the  a\iaii  tnlxrelc  bacillus  has  a 
decree  of  infcctivity  for  this  species  of  animal,  for  not 
aiv   moderate  dos.s  in,'tlrcti\-r,  espcciallv  when  injected 

lMc:ili<,f  animal  origin."  Hnt  now  lli.it  ,.|i  are  ai-r.'cd  that  th.-.e  fno  cal^-orics 
■  re  practically  identical  «e  need  no  longer  distingiiisl,  them,  nor  continue  to 
Msc  the  provisional  langua.-je  of  the  Appendices  tc^  the  Reports  of  the  Com- 
iiiissi-m.  We  are  therefore  able  to  simplify  Critiilhs  table  considerably  by 
opmbining  his  two  "  virulent "  i-roups  into  one  under  the  title  of  "tubercle 
iMiilliof  Ixjvine  tyi<>."  and  changirii;  the  title  .,f  his  "  sli'^htlv  \  i:  iilcnt  class" 
to  that  of  "tubercle  bacilli  of  human  tyje    ' 

But  \v!iile  one  freely  admits  the  pr.u  tic.il  identitv  of  tubercle  bacilli  of 
l>ovine  type  and  human  orij/in  with  those  of  bovine  tvpc  and  animal  origin 
it  may  be  of  interest  to  point  out  that  Crifhth's  table,  as  set  out  in  his  report! 
-innvs  that  the  latter  are  rather  more  \irulent  than  the  former.  This  ditfer- 
tnce  of  virulence  for  the  guinea-pig  is  not  nearly  so  marked  as  that  between 
the  Iwjvine  and  human  types,  but  it  comes  out  distinctly  w-th  each  dose,  and 
h'.th  with  subcutaneous  and  intraperitoneal  injections'  It  ,s  trur  tii.it  the 
number  of  experiments  made  with  tubercle  bacilli  of  bovine  tvpr  ami  human 
•irn-in  is  comparatively  small,  but  the  results  obtained  in  them  ,ue  fully 
borne  out.  at  least  ..1  far  .is  intr.iperitoneal  injections  are  concerned,  by  those 
"i  the  present  writer.  I  hr  hitter  is  therefore  inclined  to  think  that  the 
!'!!ircnic  Ihounh  sukiH  is  .1  real  one 
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sulK'Mtaiii  nii-,l\ ,  liiit   it  lia^  not   li..n   l..imil    [H.-il)!.'  1,,  infect 
if  1>\'  inhaiatinn'. 

Xritli'i-  Rivdlta  (iNNoi  ii-ii'  Malhuci  (iNi)2)  siuccrdrd  in 
inlrriin-    ^iiiii,  a-pii:--   witli   a\ian    tntx  iculous   matirial. 

Ca.iint,  Cilhrrt  and  Rcj^cr  (iScjo)  injected  tMi:itrrn  ,!;uinra- 
})1,l;>  iiitrai).  rit(incall\-  with  (  niul>i()ii  of  the  tnbcrcuidus  liv.rs 
and  >[)!(  1  ii-  of  sewn  lii  11-,  two  jiIk  asunts  and  one  fininca-fowi. 
One  .muma-pii;  di.  d  ..I  -.nnal  tiilxK  uln-i^  alter  10;  davs. 
Of  tlic  rest  ( l.wn  Wire  killed  in  k<hkI  eonditi.m  ti\e  niontlis  after 
inoculatidn.  >i\  df  these  were  fuund  free  finni  le-inns,  while  five 
liad  a  fi\v  tuhereiilnns  foci  scattered  over  liwr,  -^jileen  and  liuig>. 
These  legions  >  nntained  bacilli  but  appeared  tu  be  h.  alin.i?. 

Straus  aiuK.aniah'ia  (iS.ji)  produced  both  by  subcutaneous 
and  intra])!  ritoihal  inj.(tion  a  limited  amount  of  disease, 
consisting  for  tlie  nio-t  part  of  an  abscess  at  the:  at  of  injection, 
mark((l  enlari^eun  nt  of  -pleeu,  and  tubi;.  bacilli  in  the 
abdominal  or!,'an<. 

<'oiirmont  and  Dor  (iNqi)  uoticetl  that  the  n.Milts  of  intr.i- 
pt'ritoneal  inji'ction  of  a\ian  tubercle  bacilli  into  j,'uinea-i)i,i,'s 
were  verv  mm  h  morr  s,\,re  than  those  of  sulicutaiieous 
injection.  Twehe  ijuiuea-jiiL^-  inoculated  intraperitonealK- 
with  (  ultures  ile\elope<l  ij.iural  tuberculosis,  whil,'  eii^^ht 
ino(  ulat.d  >ubcutani'ou>l\    remained  Well. 

In  morr  vxmt  tinn-  Ri.mer  (iqoj)  has  obserwd  the 
occasional  production  ^f  -,  ueral  tuberculosis  in  t,niinea-pif;s 
inoculatid  with  a\  ian  tiibircle  bacilli.  Small  doses  injected 
subcutaueou-lv  })roduccd  an  abscess  at  th-'  -eat  of  inoculation, 
swellin.cj  of  th(>  Ivmpliatic  ^'land>,  and  nothim;  more,  With. 
larger  doses  thus  inj,  et,-,l  hnu.wr  a  condition  like  that  caused 
bv  mammalian  tubercl.-  bacilli  v.as  not  unfrcqueutly  seen. 
When  lar!,H'  doscs  (iom,u.)  wen'  inject(d  intraperitoueally  the 
animals  died  r;;pi(ll\-  with  ~\inptoms  of  acute  toxa-mia.  After 
death  effusion  into  the  pleural  and  peritoneal  cavities  was  found, 
with  great  enlar-i  nvnt  of  spleen;  this  organ,  and  sometimes 
the  li\-er  als.i,  being  cov.red  bv  a  fibrinous  layer  in  which 
numerous  tidierclc  baejlh  were  present.  The  tencK'ncy  to 
tubercle  fo'-mation  was  slight. 

'  Wubtr  and  liolinyir.  he.  oil.  p.  129. 
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i>  iiitircstint;  to  note  tli;it  R 


u>  note  tii;it  Konicr  -.,t  mon-  severe  results 
vvitli  i.ure  cultuns  ti.au  with  emnlMons  nf  tuhenulous  tissue 

ilns  IS  cnntrarv  tn  the  e.xpeneuce  .,f  the  R„val  (•(..nmissiun 
uhen  vvnrkui-  with  huviue  and  human  tubercle  bacilli  the 
nifair.i/y  nt  ulu.h  Inr  the  ,L,'uin..a-pi,^'  is  beynnd  qu.sti.ni 
Komer  s  experience  th,ief„n-  -s  in  lav.,nr  ,,t  the  vieu-  tiiat  tlic 
■iMan  banllu>  (l.,es  unt  kill  tie'  Kuiuea-pii,-  bv  intectint,'  ,t  in  the 
true  MUse.  that  i>  bv  multiplvin;,^  in  its  tissu.s,  but  ,lnes  so  by 
means  ,,t  the  tnxm>  prc.mt  m  th,-  IhhI,,..  ,,|  the  bacilli  actually 
iiitnuiucl.  luv  tl,e  supencr  viruK^nc,.  wh„h  emulsions  ,it 
"•b-n  Minus  tissues  c„mm.,nlv  ,xhib,t,  a^  ,,.,„p;uvd  with  pure 
il"in  -,  N  pn.ixiblv  attnbutablr  to  the  pn.t.ctiv..  actio-i  of 
the  dead  tissur  uh„h  all.,w^  thr  ba-illi  favnnrable  Muulitinns 
t-r  multipiicatinu,  and  dit.nds  thm,  m.  .hamcallv  from  their 

liuiiir-  Ih.'  I.ucocytes  vnd  bact.riiidal  exudat.s:  hut  such 
jH-t.  ctivr  actinu  wuuld  ratliM'  himl.  r  ihr  abs,,rpt.nn  of  toxins, 
and  Its  aJK,  ne,.  as  whm  cullmvs  aiv  us^  d,  wnuhl  fav,,ur 
mtoxictiMU.  lor  th>-  fact  that  thr  bae,lh  aiv  thm  rxi>ns,.d  to 
tli'  <lin(t  a(  tinu  ,.|  th,-  living  tiss,,..  laciHtatrs  th.ir  destruc- 
tion and  the  rapid  s.ttin.i^  fn  ,  an,l  absorption  of  the  pnis(,ns 
winch  are  contaiu,'<l  within, Iiem.  Ami  lastlv  we  must  nmemf)er 
diat  th.  numiirr.  ,.f  bacilli  are  comm,,nlv  far  lar^'cr  when  pure 
■  ':ltnres  are  injected  than  when  ti-s,,,.  emulsions  are  ,mployed. 
W  ith  R/lmer's  account  ol  the  ,yenerai  effect  ,)f  avian  tubercle 
-■"■111   "11    tile   ^uin^a-piL;    tlir   majoritv  of  niod.-rn   observers 

•^""I'l   I'l-bablv  a,:;lee.       It  crn  -p,UKl<  closelv  with   the  experi- 

'■nce  ol  th..  present  writer.      It  is  certainly  a  mistakr  tn  ,v!,^ud 
the   avian   tulnrcle    bacillus    as    harmless    f,,r   the   c^uunra-pit,' 
thougii  It  prnduces  a  verv  (Hff.'reiit  disease  In,,,,  that  caust^i 
by  mammalian  tubercle  bacilli.      It  is  harmless  onlv  in  small 
dos,.s.  and  when  injectdl  subcutaneously. 

Wrb,  r  and  H(,hnt^er  (1(^04)  after  revi.'wiiK'  the  siil)|cct  and 
investigating  tlie  ,pirstioii  anew,  cnchided  that  the  avian 
I'acillus  is  indee,!  virulent  f,,r  the  .L;iiin.a-pig,  but  thev  hastened 
'"  add  that  -'It  iiev,,-  p,,,d,,crs  tul)erculosis  in  the  true  s(>nse 
:  ilif  wnnl.  It  multiples  i„  tiie  Kuinea-pig's  hndv:  b^jt  the 
"Hivas..  tlius  bn.ught  alxnit  is  in  tlu  uiajoritvof  cases  limited 
■md  leads  only  to  the  formati.,n  of  a  Incal  f,,cus  ,,f  s„pp„ration' 
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In   (-xccptioiial  oiscs  tlic  distrihutinn  ,,t   1,.,,  illi  i>  wi<l,  .-,pn  a,! 
and  tlic  animal  then  dies  of  t'l.xarni.i '." 

Ilioc  autli(.i>  nulMi-sr  the  >tati'nnnt  dl  (  (iiiinK.nt  and  I)(Ji- 
that  there  i^  -reat  dilhi,  ikv  in  -e\(  iit\-  L.tween  miIh  utaneous 
and  nitiaiHiitoneai  injtctii.n.  lliev  -tale  that  nciie  (,t  the 
eleven  -trains  of  avian  tul)erele  liaeilli  uii:,!,  tii,'\-  invotif^ated 
ever  pindu.vd  tnlxi,  uIoM-  ni  ,!^.nne,i-i)i->  1)\  MilHaitaneons 
injertK.n  "wlietlie,-  a  lM,,|.-tui  n|  haeilh  -r  a  uhnK-  ^K,e,iii- 
sernin  ,  ultuiv  \va-  in|e,  ted-."  Alter  intrai.eiit.meal  injcrtion, 
"11  the  nlli.r  hand,  tiie  i;uniea-iM!^-  weie  luiiiid  tVeeiiuntly  ti'> 
havu  abscessfs  ahont  as  lari^e  a>  peas  in  tlie  ,,in..nt;iin  and 
sometimes  the  si)leen  was  .nlar^ed.  In  a  lew  ^mv  lals  injected 
with  larf,'e  doses  a  crop  oi  iniliai\-  nodnle-  appeared  in  the 
peritonenm  and  ohk  ntuni,  and  ni  the  hwr  -onieinne-  th,  iv 
Were  hiirlv  nuinerons  ye!lo\vish-;,Tev  toei  e,,atanuiii^  haeilii. 
When  tile  doses  were  jai-c  some  animals  died  .niaciated  alter 
Uxo  to  MX  weeks.  Thi-  iv.-nlt  these  anthors  also  attriJHited  to 
to\u.-mia,  lor  Craneher  and  ix-L<'hard  had  aiivadv  diowii 

that   the   same  result    mif^h     ■_„     .jitained   bv   injeetint^   a\ian 
tubercle  bacilli  which  had  been  killed  bv  Juat. 

It  is  important  to  note,  as  showin,:;  the  Iww  de-re,-  ,,1 
ivfccfnr  power  o|  avian  tub,-nle  baedh  lor  the  Kuinea-])i^,  that 
Weber  and  Holm.-er  were  miabl.-  to  ,  an-e  disease  in  these 
animal-  bv  inhalati.,n;  ami  that  leedini;  them  with  lart^'e 
(piantities  only  produced  little  suppii  atiw  h.ci  in  the  I'ever's 
patches,  and  in  the  mesenteric  and  submaxillary  j;lands. 

V.  Gririith's  verdict  (i(,!i),  after  condnethiL,'  numerous 
experiment-  with  axian  tubeivle  bacilli  l,,r  the  Rnv  al  Com- 
mission, i-  much  the  .same.  H^  j,,„nd  that  after  -nbcutaueous 
mjcctK.n  ,.|  the-e  microbes  ,i;uinea-pi,i;-  never  developed 
pro-nsMve  tuln-rculosi-,  and  rarelv  showed  aintluni;  m,,re 
than  disease  limited  to  tlie  seat  of  inoculatiem  and  the  nearest 
lymphatic  glands.  On  the  other  hand,  alter  intraperit.nieal 
injection  with  iiK.d,  lately  larpe  doses  gninea-pio-  succumbed 
almost  invariably  to  the  toxic  eifect  of  the  bacilli  multijilyiiiK 
in  their  tissues. 
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'   luh.  Arbeit,  a.  d.   Kaiserl.  Oesioidheitmmle,   Heft   i    v    i  !i 
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anon  on,I  f„r  tins  purpose  ,n,cctc.l  a  larRe  numoer  „f  Ruinc.vpigs  son.e 
cultures   ,k-nvecl    from    these-  sourros.      IJrieHv,    tl,e   sexcrifv  of   the   reM.lts 

"n^;";:  :x  ;?"■"  t  'r^'-  '^^"'"^>^*"  *"<■  -reno„ce  0/0. .r.n 

n  re  e'ro  '';'"":/'"^>-/"""<'  ^^at  injections  of  ti.sue  onn.lsions  caused 
n  re  severe  results  'han  mjection  of  the  correspondinR  rullurrs  This 
^  ffercnce  .s  eas.ly  explicable  on  the  very  probable  assun,ptton         ,  the  rltio 

iianns  of   different  experimenters. 

Xev'i.rl'hoir'T  '"J'-^*'""  P"'""^"l  '^-^^  ■--'-  r-sul.s  ,h.,n  .nnapernoueal. 

have  1  ::!  °"'>';7^"  •-"-"'^  "•'-"  '=":'"t  '.Her  lo„«  penods  .,.i.  found  to 
ane,,":,,  '%"/  "'^-cnlous  .nfeCon.  In  al..ut  half  those  mj.Ccd  subcu- 
e"  Z  ri"  vm  ^^^"^  7"  T'  ''"  "'""-^-^  '"'  ""  ^^^*  "'  inoculation,  and  the 
n   H  the' '       '      *"'  f  r''^  "■"'•  ^"'••^^«''"'  --^"^  *"  «"'"-  ^■••'«<-s  -ven  caseous  ; 

of  2^Zf         ,  '"      ■^''"'"  '""■""  "^  ''"^^  numerous  no.lules  ,n  ,.,„■  or  other 

n"s    tl.      he".      "":r"f "  ""™  **"^"'  '■'""'^"^"''  ""^  "--'       ■"-  -">"- 
po      mortem  ""'  '"  '^'  ''■'"'"  '"i""^^'  -^"'-t-eouslv  che  more  the 

tulxrcle  bacilh.     In  this  they  ngree  «id,   Homer 

IMe  baclh  persisted  for  a  long  time,  and  were  lre,|u.  n.lv  ln„nd  ,„,.,-  ,„.,„, 
IZ      ■  ?"•  '"  '""■'  '''''^-  ■'""■^  ■''  ^■'"•'''  ^•^■■"'       In  some  cases  at  least  thev 

sp  enTa  ^  . m  *"'"  '  ;".«,'^"-^-  -"  ""*--  -re  gro.n  from  Inc^  and 
killed  i8?h;;^'''  "  ■"'  ''"'"■''''  ""  t''''"""-s  lesions  whatever  uh.n 
xillcd  183  days  after  inoculation  of  tissue  emulsions-' 

.Iw-u'rensiiT"*';"'''''  ""'""""  "^  "''*"'"  '"""^">"  '  '"  '  "'«•)  <•-•-'»'>  -In^"^t 
'l«..>s  ensued,   in   from   twenty-two   to  eiKhtv-one  dav.       The  animals  ns   -, 

-ie  uere  wasted,  and  showed  for  the  most  par,  tnl-en  uloj     f     k' "  ^n       ' 
""I   numerous  miliary  foci  in  liver  an.i  spleen 

Ihe  authors  observed  a  certain  loss  of  virulence  on  Ion.  o.n.irue.i  rulti 

;t:;  ":"  r^'^"'  T'  '-''■  *"^"  '''-'  ^^'-  '--  -^"  ^^^^^r.^ul 

utn^.:T^r7 ":  '"'!'""■      ■'"''  *'"■>•  ••>"■'  •'-  '"""-^  observation 

len  e   va        '  ""^'"''  "'•"''^"'^'^  *'''"  ""^''>"^'^  ^^'^  "-■  '"-'•   ^he  <liminii„on 

milen.e  was  more  apparent  in  the  ca.se  of  subcutaneous  inoculations  thar 

■  ntrapentoneal   ones,    possibly   because   to.v.ns   are    more   elfecti   e    ,n     le 

peritoneum  than  in  the  subcutaneous  tissues 

On  the  whole,  as  we  have  said  before,  there  was  great  variation  of  seventy 
■      l.e  dLsease  produced  by  avian  tubercle  bacilli  in  the  guinea^pil!      -    nl   ,  > 

trS^t"  to  d^^^^^^^^  *■■''''•  ^'""  ''''  ^•^•'^*^"«  "f  intermediate  strains, 

he   1        I    ,';"""  ':'  '"T"''  '"  t''^  ''"'^■^•^"t  -^t^ains  of  avian  tubercle 
'  1,      d,H  ?'  ^'"'"  '"''  "'""^  t'"''^  <'"'^  conebision  is  well  foMnded 

bil  tv       ditf"''  ;"      '  "■"""'  "'"■^'  '"  '''"''"'  *"  •"""->ces  in  the  su^cei^tt 
'    ty  of  d.Herent  «uinea-pigs.     Such  diHerences  undoubtedlv  exist      CadK 
<.N   ert  and  Roger  called  attention  to  them.     Of  two  guinea  ;.;:the;sav' 
lirchows    Archv,   ,907.    Heihcft    /urn    n,.nde  ,00      See   tabic 

^••</-.  (•.-pig  124,  p.  384. 

'   '"'     "'■    ^'-^'S   "^''-    P-    380.  ,  ;„,.   ^,,_    p     ^1^ 
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inird.'.l  uith  the  samp  ilo'^c  of  the  same  material,  (.m-  ni.n  .i  v.lcp  Imal 
lesions  only  and  tip  other  die  of  pencral  ttibercnlosis.  Kct  h  anrl  Kahinowitsdi 
emlorse  tliis  statement,  and  say  they  have  often  seen  the  same'.  One  would 
therefore  like  t<'  lie  sure  that  this  source  of  fnllary  was  eliminated  in  their 
work  by  the  use  of  a  sufficient  number  of  Ruinea-pic-s  in  each  case  before 
accci)ting  the  conclusi.n  lliat  strains  of  avian  lube.rle  harilli  diiter  in  vinilerice 
from  one  another'. 

AKain,  the  variation  in  the  severity  of  the  results  of  iniertin;;  Riiineapips 
with  ditterent  strains  of  r.  ian  tubercle  bacilli  -nav  have  been  due  partly  to 
differences  of  dasc;  for  Koch  and  Kabinowitsch.  though  they  carefully 
measured  their  doses  when  usinn  culture,  do  not  seem  to  have  employed  any 
method  of  estimating  the  numbers  of  tubercle  bacilli  in  the  tissue  emulsion's 
with  which  many  of  tlieir  experiments  were  carried  out. 

Finally  Koch  and  Habinowit.sch  came  to  the  conclusion  from  their  own 
observations,  that  the  usually  accei.ted  opinion  that  the  guinea  pig  is  re- 
fractory to  avian  tuberculosis  w  liile  the  rabbit  is  susceptible  can  no  longer  be 
maintained'.  No  doubt  the  power  of  the  guinea  pig  to  resist  infection  with 
avian  tubercle  bacilli  has  sometimes  lieen  apprai.scd  too  liighlv  in  the  past; 
but  we  cannot  go  so  far  as  these  authors  who  recognize  but  little  diffeience 
in  the  effect  of  inoculating  avian  tubercle  bacilli  into  guinea-pigs  and  rabbits 
respectively^. 

Cojuiitsinn. 

Fniin  tlir  lonf,'  suniiiiarv  ni  r.xjK  liiin  nf>  1)\-  \;uimN  autfiors 
\vlii(  h  li;ive  bcfii  rcvirwed  alxivr  it  m,i\-  lie  i  i.ndiKhd  tliat  the 
f,Miiiira-pi!.,'    is    oxtracidiiiarily    >u-cri)til)Ir    to    inU'Ltinii    with 

'  /('f.  cit.  p.  340. 

»  Of  Koch  and  Kabinowitsch's  strains  of  avian  tubercle  bacilli  the  one  which 
had  the  highest  virulence  for  the  guinea-pig  (Xo.  300,  ,'nc.rit.  p.  338)  seems  to 
have  been  a  mixture  of  avian  and  mammalian  bacilli.  It  alone!  of  all  their 
avian  strains  which  were  subjected  to  guinea-pig  />«.<«;.(■  increased  in  guinea- 
pig  virulence  :  a  result  more  easily  explained  on  the  ^sumption  of  an  elimina- 
tion of  an  avian  factor  of  low  virulence  for  the  guinea-pig  and  its  replacement 
by  a  mammalian  factor  of  high  virulence  for  that  anim.-,l,  rather  than  (m  that 
of  a  true  increase  of  mammalian  virulence  in  a  pure  strain  originally  conforming 
to  the  avian  type  This  view  is  supported  by  the  work  of  Koch  ami 
Rabinowitsch  themselves  lor.  as  we  shall  see,  they  found  that  passage  of 
avian  bacilli  through  the  guinea-pig  does  not  as  a  rule  produce  any  increase 
of  guinea-pig  virulence. 

'  ■■  Ks  kann  somit  auch  nach  unseren  Untersucliunj.'en  die  liautig  in  der 
I.iteratiir  wicderkehrcnde  I'ehauptung.  dass  das  fiir  die  SSugetiertuljcrkulose 
so  hervorragend  empfiingliche  Meerscluveinchen  sich  gegcn  die  Infection  mit 
Huhnertuberkulose  refractiir  zeigt,  wahrend  hingegen  das  Kaninchen  sich 
schr  empfiinglich  crweist,  nicht  mehr  aufrecht  crhaltcn  worden "  (lor.  cil. 
p.   301). 

*  "In  allgenieinen  kouncn  «ir  u<,Iil  aiuii  von  ciner  Tcb  TcinstinHiiung 
des  ImpfefTccts  von  Vogeltuberkulosemalerial  l>eun  .Meer.scl.veinchen  uiid 
Kaninchen  sprechen"  {ibid.  p.  3O1). 
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JXKSCSScd    tlh'    ill.ll.i,  t,  r-    nt    -r,,N\tll    ,lll,l    IMtln.-.-lli.      IMnprrtifS 

"^  t'"'  ••'vi,in  tul..p|r  l),i(illiis.  I'lnm  tlifsc  rNixTiinciits  oiio 
nia\-  iiil(  1    tli.it    tin   ilisoasc  anmntr  rats  is  commoinr  than   is 

piin,ill\-   ~ir .|ii;  ■■']. 

Hut. (HI  lilr  ..til.  I   li.iiid,  til,    iMt,  ,,,■  ;it  I,.;|,t  flir  wlijtr  (IdlTlcSti- 

ratcd  virirtv.  -^r.nw  tn  li,i\,.  i  ..nv|,l,  rahjc  pi.wcis  ul  icsi.stiiif,' 
cxpciiin,  iit.il  lulh  n  iii,,.i-.  It  Mir\i\cs subcutaneous  injection, 
ami.  tiiDu^h  it  -imvlvsiu  ciinil)s  to  lar^,a'dosos,LM\(  ii  intiai>rriton- 
faily,  (luifc  (•(iii>id(Tahic  (|uaiititii>  (^iich  as  i  m.;.  nt  rulturi', 
or  several  million  tuhcrclf  h.n  illi  ui  ;iii  (■iiiuImmh  ,,i  tiihcn  ujniis 
tissue)  whieh  wniild  <|uirkl\  kill  iumi-,.  susceptii>!r  .uiiniak  are 
ti'lrr.-iti'd,  rvrw  \\]u  n  injected  in  tlii-  u.i\-.     M(,rrnvir  it  has  not 

l).rll    I, ,1111, 1    p,„Hl)|r    to   illfert   tlh     l.it    M  liull-,!',-   i,v  Ircdill!^',  even 

^^li'ii   ;iviaii    till.,  rcir  hai  illi   li,i\,    hr,  n  unplnwd. 

///,  /.,  -/,,;/>  pnuiiici-i/  /)v  J'lihcniilosi^  in  Ihc  Rut.  llic  rat 
^'•"'  '"  iiit'etid  ixpcrinientallv,  and  a  fatal  disease  may  be 
Midii.  cd  l,v  ,iiiv  of  the  three  tvii.s  nf  tehrrcii'  hai  illi :  Imt  the 
dn-r,  as  \\r  jiavi'  said,  miist  \u-  a  \\v\  iii-r  niic,  and  injcrtiou 
must  he  intiaperitoiiral.  Tuder  tlies,  (■ireiimstaners  a  pro- 
pressivr  -,n.  T.il  infection  is  set  uoin.t,'.  and  may  slowlv  prove 
fatal,  lint  tlie  di-e.ive  j,  not  iiki  tiihi  reulosis  as  seen  in  any 
ether  si)eeies  of  animal,  exeejjt  the  moiise:  the  lesions  pre- 
st-ntin.u  little  or  no  resemhlane.'  to  tubercles,  and  lieini.,'  for  the 
most   part    -liulit   and   in<  oiis]iiinons. 

I  he  loci!  le-ioiis  produced  Ii\-  the  subcutaneous  injection 
"f  I  \'  11  iar-e  doses  of  tubercle  li.K  illi  an'  insi,^'nificant  and  tin- 
neii;hboiirinL;  i\inplialic  -iamls  remain  unaffected;  even 
30  m-.  of  bacilli  ha\-e  produced  '^\\\\-  a  little  pnrul.nt  focus  of 
the  size  of  a  millet  s.vd.  The  writer  once  injected  subcu- 
taneouslv  into  a  lat  an  cTUuIsi,,!)  of  liiherenloiis  tissue  estimati  d 
to  contain  05.000,000  tiib.r,  ],  bai  illi.  The  animal  died  from 
some  cause  oth(  r  than  tubercle  more  uian  a  vear  and  a  half 
later,  and  no  chan-es  referabk-  to  the  injection  could  be  found. 
Alt<r  iiitrapeiiton  ,ii  injection  there  ma\-  be  some  "soft  yellow 
nodules"  or  a  few  "Krey  translucent  tubercKs"  in  the  peritoneal 
ca\-it\-  (.\.  >,.  drithth),  but  els<  when'  there  s  an  almost  complet.' 
absence  of  nodnle  foimation,  and.  as  we  hav  said  before,  very 
little  cellular  new  formation  of  aiukind.    Sometimes  the  organs, 
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wvw  as  siisri'ptiblf  to  the  toxins  a>  ullicr  animal  tlii\-  uniiUl 
die,  likr  tlii'in,  Ixt'nrL-  the  l)aciili  could  iiiiiliiiii\  to  ilii>  cxtiut. 
BfiiiK  insiisceptibii'  to  tlir  toMn-,  ih,  i.it  ^  . m-  ii.  ti.l,  i.itr  the 
pri'scncc  of  the  l>aiiili  tluinx  l\i-~.  It  in.ik.  -  .i-  u.  Iiavc  seen, 
tlif  |)uoivst  sort  of  cellular  naitLii  ui  llau  lu  if^libourliood, 
aii'l  forms  little  or  no  ^ranulouM  tissiu-  to  act  as  a  barrii-r 
lu'twci'ti  tin  in\.i(l.  I-  and  tin  k  st  of  tlu'  body.  It  is  extra- 
ordinary to  uluit  an  rxtiut  tubercle  bacilli  mav  t>e  found  in 
organs  apparently  Iiealthy,  and  for  what  a  len^tii  of  tini.  th.  \ 
may  remain  there  ali\c  wiiliMiu  jirovoking  eitli  i  tubercle 
formation  or  caMatioii.  In  one  ea>e  a  rat  \v.i>  killed  when 
.ippari  iitly  in  ,i,'o';d  health  374  days  alter  intraperitoneal 
injretiou  of  avian  tuii.iclc  bacilli,  .md  those  organisms  were 
cultiwitifl  ip.ni  both  liver  and  .>pleeu,  and  yet  neither  of  tlnse 
organs  >howed  any  obvious  alterations  to  the  nak' d  tve'. 

fhc  Relative  Virulence  of  the  ihree  Types  of  Tubercle 
Bacilli  for  the  Rat. 

Tlhii  i-  but  littli'  difference  in  tli.-  coinpaiati\i'  ittVct  nt 
the  tiller  type^  of  tubercle  bacilli  ,.11  the  r,it.  Hi,,  f,  i||(  iwiiii,' 
table  of  experiments,  selected  \\^<m  a  <  .iiNid,  rabb  larL;er  1 1  umber 
scattered  throu^'h  the  Apiieiidico  to  the  Kej)(prt>  of  the  Uo\al 
Commission,  sho\v>  none. 

Ill  rcadinj;  mcr  thi.-  pu-,t-iiiiirtLPii  rtujnls  however  and  comparing  tlie 
lesions  produced  by  one  type  of  bacillus  with  those  caused  by  aunt  her,  one 
becomes  aware  that  affection  of  the  lungs  is  more  frequently  nienticmcd  in 
the  c.ise  of  animals  infected  with  one  or  other  of  the  mammalian  tyjK's  of 
bacilli  than  in  that  of  animals  infected  with  avian  bacilli,  and  that,  on  Hie 
other  hand,  nodule  formation  in  the  peritoneal  cavity,  after  intraperitoneal 
injections,  is  more  often  described  in  the  case  of  avian  than  in  mammalian 
infections.  The  dillerence,  if  real  would  appear  to  be  but  a  small  one  and 
unimportant,  and  one  must  remember  that  the  records  in  evidence  were 
written  by  indeiK-ndent  observers,  of  whom  ime  worked  with  avian  bacilli  and 
others  with  mammalian  bacilli.  One  man  is  liable  to  be  more  impressed  l)y  one 
point,  ami  another  by  .1  ditf.  rent  pouit ;  and  the  strongest  impressions  naturally 
find  prominent  expression.  It  would  therefore  be  unrea.sonable  to  e.xpect 
absolute  identity  of  description  though  tlie  things  described  do  not  ditter. 
\Vel>er  and  Hofingcr  however  ha\e  made  a  very  similar  statement  concernini; 
the  mouse,  at  least  so  far  as  feeding  infections  are  concerned.  They  fouml, 
in  comparative  experiments  on  this  animal  with  the  three  types  of  bacilli, 

'   I-'.  CinllUli,  R.C.T.  1-1)1.  litp.  .\pp.  \c>l.  IV,  p.  .'.So,   Hal  ijj. 
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Ili.it  luiliiKin.iry  Icsionn  tli'VfliijxMl  eailuT  an<l  were  more  severe  with  cither 
til  the  iii.iiiiiiialian  types,  while  inli^tiiial  lt'sii>ii:>  wore  more  pronounced  after 
infection  with  the  avian  tyix\  It  m  not  iinprol),il>le  therefore  that  a  Hiiiiilar 
rtiHerence  in  ihi-  aiiioii  ot  iiiaiiiiii.ihan  ami  avian  tulierde  ImciIIi  may  occur  in 
the  rat. 

TiiniiiiK  iH)\v  U>  lucls  wliich  mcd  no  discussion,  one  finds 
tli.it  tlic  duration  of  life  after  intrajK-ritoncal,  that   i-~   to  say 

til'  l.il.il  kind  of,  inlntioii,  tlioiif^Ii  varvint,'  f,'rr,itl\  in  the 
i'.\|M  1  nil.  Ill-  witli  .in\  "11-  kind  "I  li,i<  illn-.  .-n  tlif  average  is 
niiuli  tlif  >aiiu'  with  on.'  t\i)r  .is  witli  .iiiothn  \n  one  tyix- 
of  tiibrrclr  l)a(  ilhis  then,  liuinaii,  avi.ni,  or  ho\in.  .ipp.arsto 
possess  for  the  rat  any  superiority  of  \inil.iicr  ,,\ii   .I'lotlni 

M,iii\  ,itt'  nipts  wiTc  mad'  |i\-  tin-  l\o\al  ConiiiiisNii.n  n  i  ml. .  i 
tht  Kit  1>\  1<  rdiuK  witli  ciihun-  nl  1 1  ihi  11.  li'  l)acilii,  (<i  with  tiit' 
organs  of  tuhen  uloiis  animals.  All  iliicc  types  of  bacilli  were 
employed.  I'ut  tlh  results  w  i'  ilino^t  'iitinK-  urinative. 
A.  S.  (irlHitli  trd  turlvf  r.it>  with  i  ultiiics  ot  lio\iiii'  hai  iUi.  and 
fourteen  witii  tiiln  rnilur  milk  m  ilie  oii;aii>  ni  arntcK  iiiln  ted 
guinea-pigs.  '1  h'  iimiiiIh  i-  "I  tnlun  l'-  li,i«  illi  iiil;(  -I'd  li\  in,iii\' 
of  these  aniin.iN  inii-t  li.ixi-  hi' ii  (ii"ini"ii>.  Xniii-  "I  tlnni 
diA'flnpi'd  t  111  11  1 1  iii"--i-.  I  la  iiiti  -till'  -  \\  I  re  ill  i\  >  r\  i  ,i>c  care- 
fiill\  iN.mini' (1  :  hut  in  ih'Ik  u.i-  tlnn-  .iii\-  ^mn  "I  disease. 
There  \sa^  iuatt  rnl.ii  l;i  iiu  nt  "I  tin  iii'  ■-'iitrric  ^l.iiuU,  .iiid  in 
two  ( ;i-' -  ciiiK'  Will'  .uiv  Icsiohs  ohseiAtd  in  tliinr  llu--i' 
ti.iik  th'  I'll  in  'il  nunutc  grey  points,  liarely  x'isihl'  {<>  tin-  naked 
t  \e,  whu  ii.  u,  .  '-I I  ijiu  ally  examined,  were  seen  "osmallareas 
(i|  luiiii-i-  (I Hit, lining;  tiibiTcle  bacilli.  Tubercle  nacilli,  'ui  the 
(iliii  1  h.iiid.  wcie  tniiiid  in  coverslip  iireparatioiis  of  the  iiie-,- 
iiileiie  ,i;1.uk1.-  in  .-i  \enteen  cases.  X"  tuheK  k  bai  illi  W(  re  M'eii 
in  smears  of  tfie  large  organs*,  (iritlith  euiNidi  r.d  the  rat  the 
least  susceptible  to  tuberculous  infection  of  all  the  inan\-  kinds 
of  animal  ujion  which  he  e.xixriniented. 

The  writ'  r  lid  nine  rat-  daiK'  lor  about  thni-  iiininh-.  with 
tubcreulou^  milk  le,i;i'tlier  with  the  nm^t  int'Ctid  dii^.m-  dl 
guinea-pi;.;^  which  can  ■  to  the  post-nun  t' in  roniii  d.iv  by  ikiv, 
some  of  the  latter  hasiiiL;  been  injected  with  tubercle  bacilli 
ot  huinaii  t\  pe  and  i  Jthei  >  with  tiiben  li    bai  illi  i  il  bus  iii','  1  s  pe-. 

»  K.C.r.  Jill.  AV/'.  A). p.  \'.i    I,  p.  ojj. 
•  Ibid.  vol.  II,  p.  1190. 
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a  disease  whicli,  as  in  the  rat.  is  ii(»tal)le  ini  tin  alnni>t  incndil)le 
mmiber  ot  bacilli,  and  the  poverty  of  the  li>i(,n>,  .md  v  inch 
ends  in  death  after  many  weeks  or  months. 

The  resistance  of  tiie  mouse.  li(iwe\-er,  tn  tuberculoi.s 
infection  is  not  so  gieat  as  tiiat  otiiied  by  tiie  rat.  The  mouse 
sonletime^  succimibs  to  subcutaneous  iiiiection.  and  f,'enerally 
tlie  le.-.ion>  in  tlie  xarious  ort^ans  are  mori'  pronounced,  t>])ecially 
it  seems  after  injet  tion  of  avian  imciili :  and,  quiti'  unHl^e  the 
rat,  tlie  mouse  is  rather  easily  infected  by  feeding.  Moreovi^r, 
according  to  A.  S.  (Iriffith,  the  mouse,  wiun  successfully  infe-ted, 
does  not  hold  out  so  long  a>  tiie  rat  in  like  circumstance's^. 

These  statiineiits  and  most  of  what  follows  must  be  unck'r- 
stood  to  refer  to  the  white  or  d(jmesti(  attd  mouse  commonly 
employed  in  the  laborator\ .  (  iinceniing  other  species  of 
mice  there  is  very  littli'  information.  Hut  there  is  enough, 
as  we  have  said  before,  to  wa.ii  us  that  the  resistance  of  the 
white  mouse  ma\-  not  !)<■  n  piesentativ.'  of  tiie  whole  faniil\-. 
More  than  thirty  years  ago.  at  the  \er\  tlawn  of  the  study  of 
tubercle  liaciili,  Koch  found  that  held-iuiie  (species  not  stated) 
are  considerably  more  siiscejitible  to  tui)erculous  infection  than 
wliitc  mice.  This  interesting  and  im])ortant  observation  lias 
never  been  confirmed,  and  it  is  ver\-  desirable  th.it  the  expt  ri- 
ments  should  be  repeated.  In  the  meantime.  sinc<'  thev  stand 
alone,  a  brief  summary  of  Kochs  experiments  on  th,s  point 
iii:i\    not  hr  devoid  oi  interest. 

On  one  occasion  Koch"  inoculated  .siibcutaneoiisly  with  a  culture  raised 
from  the  tuberculous  lung  of  a  monkey"  two  guinea-pigs,  one  niarnio',  six 
white  rats,  five  white  mice,  lour  lield-mice,  t'vo  hedge-hogs,  six  hens,  lour 
pigeons,  twosparrov  ^,  three  eels,  five  frogs  and  a  tortoise.  "Of  these  animals," 
he  tells  us  "only  the  guinea-pigs,  the  marmot  and  the  field-mice  became 
visibly  ill.  The.se  were  killed  fifty-three  days  after  inoculation,  and  wore  all 
found  to  be  highly  tubercular..  ..The  organs  of  the  field-mouse  '.h,!!  hiwv 
undergone  tubercular  change  have  a  very  characteristic  aspect.  The  inguinal 
glands  are  ni;)rke<lly  swollen  and  caseous,  !lir  lungs  full  of  grey  nodules,  of 
sizes  varying  fnim  tn.U  of  a  po)i]i\  -seed  to  th.it  .if  ,1  pins  head  ;    while  in,in\ 

'   R.C.T.  bin.  Utp.  App.  vol.  1.  p.  47.      See  also  /)(/.  Hc[j.  .Xpp.  \-ol.  1,  p.  .,,,:(. 

^  The  Etiology  of  Tuberculosis.  In  Microparasites  in  Disease.  ICng.  trans. 
New  Sydenham  Soc.  p.  160,  Exp.    ). 

'  This  monkey  had  developed  tulxr.  ulosi^  siiont.ineously.  1  heri'  1,-,  no  clue 
to  the  type  of  the  tubercle  bacilli,  but  they  may  be  assumed  to  ha\  e  belonged 
either  to  the  human  or  bovine  types,  and  with  siuiu  prcibability  to  the  former. 


xx 


SUSCia'TIHIMTV    ()!■    Till',    riEI,l)-M(  )rsE 


4;. 


whitish  nodules  as  large  as  a  miUet-seed  are  .listributc.i  unil.irnily  tlirouglicut 
the  liver  and  spleen,  so  that  they  have  a  very  pretty  spcLkkd' appe.irance 
Ihe  white  mice  were  killed  two  months  later,  and  on  examination  it  was 
discovered  that  one  of  the  five  had  a  grey  nodule  in  tlie  lung,  while  the  others 
were  healthy."  Jn  another  experiment  twenty-lour  tield-iiiRe  were  suU  ula- 
neou^ly  inoculated  in  groups  of  four,  each  group  being  injected  with  a  dilk-rent 
stra'"  of  tubercle  bacilli'.  Sonic  of  the  mice  died  prematurclv,  others  which 
die.l  after  a  surxival  long  enough  for  the  development  of  tuberculosis  were 
eaten  by  their  fellows.  In  the  course  of  four  to  six  weeks  llicy  were  all  dead. 
Several  animals  from  each  group  were  available  for  examinati-n  and  'it 
was  proved  that  they  li.id  all  s-iccumbcd  to  extensive  tuberculosis' ,,f  |„ngs 
li\  <-  r  and  spleen."  ' 

Subsequently,  as  ,i  cmtrol  to  this  exj>enment,  twelve  white  mice  were 
inoculated  subcutaneously  with  one  of  the  cultures  used  in  the  expcinant 
just  described  " 'I  he  mice  remained  for  fvn  months  v.ithout  any  syiiijitoms 
ol   illness  at  all,  .inil   m   not  a  single  <me  were  tubercul.ir  changes  founds" 

\s  field-mice  were  found  "to  respond  so  certainly  and  conveniently  to 
tubercular  infection,"  they  ucre  the  animals  chosen  by  Koch  for  .some  experi- 
ments, made  with  (laflky,  .t.  the  ther.ipeutu  action  of  various  substances 
administered  by  inhalation.  Twenty-four  of  these  animals  weve  for  this  purjXJse 
inoculated  subcutaneously  with  a  culture  grown  from  a  phthisical  lung.  Some 
o|  these  animals  died  a  few  days  later  from  pneumonia  caused  by  the  bacteri- 
culil  substances  administered  for  therapeutic  experiment  by  inhalation.  In 
all  The  rest  tuberculosis  developed  "after  a  few  .lays,"  and  ran  the  .same  cuise 
a-  in  the  mice  bclongini;  to  the  tirst-menlioncc!  expernmnt''. 

Sfidn/diu'diis  Tiibcrculosis.  Instances  ol  natural  inteclion 
with  tiibiTculdsis  in  the  inousf  have  been  reported  bv  sc\cral 
nb^Txtrs  but,  -1,  tar,  onlv  with  the  avian  tvpc  of  tubercle 
ha.illu-, 

Or  jonq;''  (iQoj)  observed  tuberculosis  caused  b\-  iKicilli 
uliicii  ajipeared  to  belong  to  this  type  in  un-inoculated  white 
n\u\'  kijtt   lor  researi  h  in  the  lalxiratory. 

Weber  and  Botinger^  (kj'H)  found  tuberculous  lesions  in  ,i 
,^re\  house-monsi'  which  n-i'd  to  come  out  and  sit  in  the  same 
cage  with  -ome  white  mice  wliich  had  been  infected  by  feediu" 
with  ,i\ian  bacilli.  TJU'  s.une  type  of  bacillus  was  found  in  the 
I  ii':^an-  ot  the  liouse-niouse. 


l"i.  Lit.  p.  i()7.  l';\p,  o.      luc  ,,f  the  strains  used  were  of  human  origin, 
being  from  a  case  i.l  lupus.     I  he  sixth  was  from  "pearl-nodules"  from  the 


liciii  ardium  (i)resumably)  of  an  ox 

-  Ihid.  p.  169,  l-:xp.  II.     The  strain  of  bacilli  used  was  cult 
fii'Mi   miliary  tubercles  in  .1   hum. in  lung. 

■'   /''((/.   p.    i()8.    Kxp.    -. 

*  (piloted  by    Acber  ,ind   liotinger.  /.(,   dl.   p.    1  ,.>. 

^   Tub.    iriKit.  a.  ,/.   Kauert.  Gciundlieitsumlc,   lieft  i 
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M.  Koch  and  Rabiiiowitsch^  (i<*<>7),  as  we  have  seen,  killed 
and  examined  rats  and  muc  rauf^lit  in  infected  poiiitrv  jaids 
and  pheasant  preserves.  Out  of  loo  mice  from  su  h  places 
eighteen  were  ((nnid  to  he  infeetetl  with  tube!eiilo>i  From 

five  of  them  eulturo  were  ^^rown,  and  adjudj^ed.  by  then  manner 
of  growth  on  artificial  nn  dia  and  b\  their  eltect  wlun  injected 
into  guinea-})i,i,'s  and  rahl)it>,  to  belong  to  tlir  a\  ian  type. 

Experimental  Infeetmn.  We  havi'  already  referred  rather 
hdly  to  the  e.xjH'riments  of  Robert  Koch  (US84)  and  need 
merely  repeat  here  tliat  lie  succeeded  in  infecting  field-mice 
while  he  failed  almost  completeK'  to  infet  t  wliite  mice. 

Straus^  (ii^9.t)  injected,  subciitaneouslv,  domesticated  mic- 
(white,  grey  and  black)  witli  cultures  of  tubercle  i)acilli  of 
both  human  and  a\iau  tvj'e.  In  all,  ten  expi  rinient-  were 
made.  Tlie\'  -liowed  in  the  main  that  the  domesticated  mouse 
possesses  ,1  n()tal)le  degri'e  of  resistance  to  inhction  with 
a\iaii  or  Iniinan  tulierculo-is.  In  several  cases  liowe\er  di-e,ise 
oecurn  (1,  and  in  su(  li  tin  miic  died  at  the  end  of  sexcral  we<'k-  i<v 
months,  without  aiij'.ticut  tubercles  in  the  \iscera,  but  witli  a 
Voluminous  sjileen  and  organs  filled  with  bacilli.  Xo  difference 
was  ob-ei\ed  ui  the  action  of  tin    human  and  a\  ian  hacilli. 

Rrniier'  (loo;)  injected  ax'ian  and  human  tutx'rcle  haulli 
into  mice,  and  caused  general  infection.  He  called  attiutiou 
to  the  ehioiiie  (  haracti'r  of  the  disease  and  the  enormous 
mnltiplK  ation  of  bacilli  in  \aiioUs  ori;au-,  and  he  com  hided 
that  the  niou-e  i-  tolerant  of  the  t(i\in-  ol  the  baedlj. 

\\eb(  1  and  I^ohnger^  (iqo4)  made  ixperimeiit-  on  mice  with 
a\ian  tubcri  le  l)acilli.  and  succeeded  in  infectiiiL;  them,  not 
only  by  intraperitoneal  injection,  hut  by  suocutaneous  injection, 
and  by  feeding  them  with  a  broth  containing  tubercle  ba(  illi. 
In  the  lattir  ca~''  death  iiccurred  afti  r  nine  to  twcKe  months, 
and  lungs  and  -iileeii  were  usuall\  jound  infeted  a-  well  .is 
mesenteric   glands.     Control    tei'ding   e.vperiment-   were   made 

'    [irckows  Anhiv,   1^07,   licihcft  zuni   l'..in<ic  iv).   \'.    \''>- 
^  Out  of    50  rats  .so  caught   only  six  were   tuberculous.      Muc   thtrctere 
would  seem  to  be  more  susceptible  to  spont.incinis  tubermlosis  than  rat.'-. 

*  La  luberciilose,  p.   ^79. 

•  "  I'ubcrkelba/illcnstaiiwni',      Hntidi;i    c.  f\f>;.    riu-rapir,    Helt    >' 

'"     /   ■C.     Lit.     p.      I3J. 
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uith  Inimiui  and  bovine  Ikk  illi,  .uul  with  tlic-c  tnu  it  wa.  found 
|i'  ->ible  to  iiit'trt  tlic  inousr. 

One  grc\-  lioux-nioiiM-  \\a>  hcl  ■■-tii  avian  tiilnTck'  bacilli. 
It  \va-  killed  nine  ni(intli>  latci,  and  two  -.iiuill  tiiix-rcuh.ns 
l"i  I  wcif  lound  in  tlif  lun,i,'s. 

M.  Koch  and  i\abino\vitscli>  (icjo;)  injc  t.d  <iihcntaneously 
ten  inicf  with  iiiniM,,n^  dl  tuberculous  orL;an^  tVotn  \-arious 
bird>,  and  succe.dcd  in  jMddncing  more  or  less  infection.  As  a 
rule  the  oidv  tnberculou-,  changes  seen  were  at  the  seat  of  inocu- 
lation :  xmi.'tini'-  the  >\)lru  was  swollen  ;  sometimes  there  were 
no  visibu' cliango at  all .  ( )nl\-  in  ( )ne  m< iu>e.  which  died  sevent\- 
eight  da\>  after  injection,  were  there  drtinitelv  iiercejnible 
tuberculdus  le>inii-,  in  sjileeii,  livcr  and  lungs. 

Manv  e.\|),>rinient>  on  mice  were  made  for  tin-  Ro\al 
Commi>>ion  from  i()02  t(,  i()io,  l)v  .\,  S.  (iriltith  and  F.  (iritfith, 
and  a  few  bv  the  author.  These  will  be  dealt  with  presently. 
I  hey  shiiw  en  the  whole  that  the  white  mouse  is  possessed  of 
(iinsiderable  power>  <if  resisting  tubiTculou<  infection,  as 
compared  for  examjile  with  the  guinea-pig,  but  that  it  mav  be 
infected  with  certainty  if  the  dos(>  is  sufficient. 

J  he  Cuinpaiative  Sii -ccptihilily  of  the  White  Mouse  to 
Infection  with  the  Three  Types  of  Tuhereic  Baeilli. 

>o  far  as  natural  infection  i>  concerned  i)'^  little  i<  known 
eoiK  erning  this  subject.  The  few  cases  of  s,  .mtaueous  tuber- 
culosis which  ha\-e  been  rejKirted  in  the  mouse  haw  been,  as 
we  haw  seen,  caused  bv  the  avian  bacillus  (de  Jong,  M.  Koch 
and  Kabinowitsch,  Welxr  and  Bofinger). 

l-:.\periment  has  shown  that  all  three  tvpes  of  bacilli  mav 
inlect  the  mouse  :  and  probablv,  as  we  shall  find  when  we  C(.me 
to  .  xamine  the  evidence  in  d(  tail,  the  virulence  for  the  mouse 
ot  <my  one  type  is  much  the  same  as  that  of  another.  There 
are  however  minor  differences,  and  there  is  some  reason  to 
think  that  the  virulence  of  the  avian  tnbercle  bacillus  for  this 
species   may  be  slightly  greater  than  that  of  the  others. 

Weber  and  Bofinger  compared  the  results  of  fi:eding  mice 
with    avian    and    mammalian    tubercle    bacilli    respectively. 

'  loc.  cit.  p.  303. 
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lIuTc  \va>  iici  nui(l)  clilhTcncf.  In  -itlK  r  (a>r  intcitiMii 
lnll,,\\(d  til,-  saiiir  iniitc:  til,'  nidn  in  viiidi  \ari(ni>  ui-an-^ 
were  iiiV(.l\r(l  the  same;    (ini\-,   tli.    Iimu>  were  affcaod 

earlier  wlirii  t  .acilli  bdoiificd  t..  uur  dt  tli-  niaiiiinaliaii 
types  and  ]ni]in.,nary  lesions  were  ninn-  i)r(in(Mmc,(i  than  wiini 
avian  ha,  iili  uvre  (-mployed.  On  thr  citli,  r  hand,  in  Ic,  .Ini^ 
experiments  tlie  disease  in  the  intestinal  follidcs,  glands  and 
spleen  \va>  moresewre  witli  av'  ui  than  witli  niainnialian  bacilli'. 
'Ihr  inwstigations  ol  th.  k,,,ai  (  .umins-iini  and  ot  the 
(jesnndhc'itsamt  together  cowr  the  -n.iincl  tairlv  r.,nipl,  t.  1\-, 
and  where  they  overlap  arc  in  Mih'-tantial  agro  nn  iit-.  ihr 
following  description  is  hasrd  u})nn  their  reports. 

Subcutaiiciuis  lujaticu.     Ail  tiuve  types  of  tulHirir  bacilli 
cause  only  a  small  lesion  at  the  seat  of  injection.     ()|  that  pn.- 
di'ced  by  mammalian  bacilli  there  is  little  description  in  th,. 
reports.^   A.  S.  (,riftith  writes  of  • '  local  lesions  "  and  ' ' :,  u  a!  tun.  r 
culosis"  after  injections  of  both  human  and  l)(i\ine  l)a(illi.  hut 
does  not  describe  them.     Of  the  local  leMoii  i)roduced  '\y  avian 
bacilli  til.    reports  have  more  to  siv.     F.  C.rithth  state>  that 
"at  the  seat  of  ine.culatinn  in  the -ubcutam ous  tissues  a  caseous 
nodule  d  -velop^,  which  .-oltensand  is  usually  discharged  through 
an  ulcer  in  the  >kin.     The  nearest  lymphatic  glands  bee. -me 
enlarged  and  tirm  but  do  not  caseatt-."     Weinr  and  H.ihui;.  r 
say  that  in  a  < crtain  proportion  of  their  animal^  a  Miiall  tum..ur 
appeared  at  the  seat  of  inoculation  and  might  attai.i  the  size 
of  a   pea;    sometimes  these  littl.^  tumour.-  soft.-ned  and  dis- 
charged pur-.     Kemarkal)Iv  littl.'  i>  >ai(l  in  th.'  :vp(lrt^  ab.Mit 
the  conditi.in  of  tli,'  internal  organs  after  injections  of  mam- 
malian tuh.rcl,.  ha.-illi.     This  comparative  silence  is  probalily 
significant;     tli.re  may   be   but   little   to  >av.     A.   S.   Griffith 
notes    in    sev.  ral    iiwtancs    that    theiv    wa>    n.)    macroscopic 

'  loc.  nt.   p.   1,(7. 

'  If  must  Ik  uncler.stof),!  that  the  Commission  made  no  systematic  et:..its 
to  investigate  the  ,niesti..n  now  under  discussion.  Their  experInlent^  nitli 
tlie  mouse  were  made  for  all  sorts  of  purposes,  at  diHerent  times  and  by 
various  observers.  It  is  to  be  regretted  that  no  co-or.linated  e.xperiments 
u-ere  carried  out  in  order  to  determine  more  e.xactly  the  relative  virulence  for 
the  m..use  of  the  three  types  of  tubercle  bacilli.  The  German  investig,,ti.>n 
was  concern..!  in;iinly  uith  a\  uin  tubercle  b.i,  ,11, 
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tulKTCiilosis,  nr  that  there  \v,i>  lucal  tuhereulosis  only.  In  nne 
instance  however  the  i)resent  writer  recorded  a  few  tr,in>hi<ent 
tiiherclo  in  tiie  \\uv^>.  A,i;ain  the  deseri])tions  of  th(>  lesions 
caused  h\-  a\ia:i  hac  ilh  ,ir.'  fuller.  WVlier  and  Hofm,i;er  -^av 
tli;a  all  the  Kniphatii  j;land>.  and  the  inte-^tin.al  follicles  nii^lit 
be  swoli(  n.  and  the  s])leen  and  liver  .ureatlv  enlarL;ed,  the  latter 
ot  a  t^oldeii  eoliiur  and  fre(|uentl\-  beset  with  little  uhili-h 
,^rey  points  jnst  bi.t;  enoni^h  to  b.'  \i-ible.  Xot  nnfreiiui  iitl\' 
there  was  a  definite  formation  of  ncidnls  in  the  li\(  r  ,uid 
-pleen.  The  hnii;-  -onietinK  -  had  the  appearance  ol  nia!i)li  ; 
ranf^int;  o\-er  then-  ^niface-  thire  were  \nr\  n\  irref^nlar  --hap<' 
and  variable  -i/<  fornud  bv  the  eontlu  nee  of  -inj^'K'  nodule-.; 
and  hin.i;  more  dee|il\  b.  twein  the>e  were  what  ajjpeared  to 
be  portiou-  ol  noim.d  lun,i,'  tis-.ne.  Isolated  nodules  occurred 
only  in  small  nnniber^.  Tin'  lari^er  foci  had  a  lardaceous 
{spaki}:)  appearance,  and  caseation  was  never  observed ^ 
I',  (irifhth,  too,  descnbo  nodule  formation  in  the  luuf^s  after 
>ubcutanc(jns  injection  of  avian  beicilli.  He  -.  \>  "the  nearest 
lymphatic  glands  become  largo  and  fnni,  but  do  not  caseatc. 
Tln'  spleen  is  swollen,  and  -iKAvs.tirey  points  beneath  thccap-^ulc; 
-imilar  foci  m'\-  be  seen  in  the  liver.  The  lun.ys  contain 
nodules,  c< imposed  of  hrm  grey  and  grc'vish-white  tissue,  which 
may  be  so  numerous  as  to  completelv  replace  tlu'  lung  sub- 
stance." H(  e\en  goes  so  far  as  to  compare  this  condition 
with  wl,at  Ol  curs  in  the  rabbit  after  subcntaut'ons  inoculation 
of  bo\ine  tubercle  bacilli-. 

hrom  these  accounts,  and  from  the  comp.u'ati\e  siknce  of 
the  reports  iducerning  \isible  lesions  afttr  the  injection  of 
mammalian  tubercle  bacilli,  it  seiMiis  n-a  unable  to  conclude 
that  the  injection  of  avian  tubercle  bacilli  into  the  mouse  gives 
rise  to  more  tissiie  reaetion,  and  ispecially  t(j  more  iiodule 
h)rniation,  than  does  the  injection  .if  either  of  the  mammalian 
tubercle  bacilli.  XeMrtheles-,  a  fatal  infection  may  occur 
with  any  type  of  b.icillns,  aiid,  so  far  as  one  can  judge  fiom 
the  experiments,  as  readilv  with  one  sort  as  with  another. 
All  accounts  speak  of  the  enormous  nunilier  of  tidiercli  bacilli 
which  may  be  present  in  \arions  organs. 

'   Weber  an.l  Hotingcr,  /.ii".  ii.>.  p.  133.  -  I-'.  (Inllith,  lot.  cit.  p.  185. 
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hi/)(ipnitoih\il  Injcrtioii.  N'.kIiiI,  forniatifin  h.is  h.vn 
d.'S.rilnd  nc(asi(-nallv  after  injcticiis  .,|  thi-  l<inrl,  rwii  wli.ii 
the  bacilli  Iiaw  l)rl,,imr<l  t,,  ,,nc  m  ntlin-  ,,|  tli  •  m.miiii.ili.m 
typos.  And  tli.'  ikkIuI,-,  haxr  imt  1),-,m  cinliiicd  rutin  Iv  t.i  tlic 
peritoneal  cavity,  but  iia\r  n,,  urnd.  in  v,,inr  iiistaiKv<.  in  tlir 
tlii'iax  also. 

.\.   >.  r.iinitb  writ,--  as  follows  coiiaTiiing  iiM.  iil.i:i,,n>  of 
''"^""     ''•'•■''!'        "A    .iiaract(Ti>tir    fcatuiv   r.f    tli.    di>casc   in 
thes.    niti,i]>rrit,,ii,all\    ino,  ulatcd  niicv  w,,--  tlir  o.  ,iim>n(v  in 
the  jxTitoneal  ravit\-  oi  thin  wall,  d  n.Mluh-.^  iiil,  ,1  unh  ,,.|l,,\s- 
ptis  composed  huRvh    oi   tubml..  1,.„  ,lli,  and  >imiiar  iiodni.s 
were  .sometimes  found  ni  tli,  tlioiax:    the  liin->  were  coiii^'e'^tcd, 
and  som.'timcs  lurtlv  <  ,.iiv,ilidat,  ,1  a, id  nmitlrd  m,  tlir  Miilace 
with  prrv,  or  greyish  villow,  f.,(i ;   in  .,nr  ,  a>.'  th.  \  wnv  almost 
complctclv  consolidated,  lirm  and  i.;iv\ivl,  uhjt,  '    '     1-.  C.-itiith 
descril)rd  tli.' li-ioiis  whi,  li  tollouvd  the  intraperitnn.   il  in|ection 
of  avian  h.c  illi  a-  IoIImu-.  :     •  11,,^  ,,ni,  ntiiin  w.t-,  either  >li-|itlv 
thickened  or  (ontaiihd  a   f.u    no(bii.>  tilled  with  soft   vellow 
substance.     TIk  -pleen  \v:w  eiilari^'ed,  and  occasionallv  sp'eekled 
with  gre\-  pnnit^      The  liwr  wa^  a].p.nentl\-  iK.rnial.      fn  one 
mon-e.  which  died  111    ;4s  dax-.  the  Mirfacesof  tli(>  kidiiexs  were 
pitt.d.      The  hini;-  Were  iiMiali\   .  m, yetted  and  rechli.j,  me\   in 
'^"'"'"'       '"  '"'"■I'  11"""-'  than  halt  the  line,   th,.  inn;.-;  ,,,ntani,-d 
,etv\-  iiiidiil,.,   s,,„i,.tim,^   iiuni,r<iii~,   \ar\iiiL'   iij)  t,,    ;  nun.   in 
diameter'-." 

rm/;;;,;'.  Th.'  autii,,r  lail,,!  t,,  ml,,  t  ,-iuht  iiii,v  whi,-li  h.^ 
fed  almost  dail\-  l,.r  iiianx  da\-^  with  tub, mil,, 1.-  ti-suc^  aiui 
tnl)er,  iiloiw  milk  rontainini.;  mamnialian  tub,rel,'  bacilli''. 
F-!ut  W,  b,  r  and  Hofmpcr  succeeded,  as  \yr  jiav,'  N-,n,  with  both 
li'iiiKin  and  b,.\in,'  ba.illi ',  and  th,  -,•  aiitli,.rs  ,,ii<l  [■ .  (.rithth  ab,, 
w,  r,  abli-  to  infect  mic  bv  fe.'dint;  them  with  avi;;n  barilli. 

r.nthth  mentions  in  ca^s  thus  infected  swillinu  of  Pewr's 
I-atche..  eiilareem,'nt  and  ,'v.n  caM'ati,,n  ,,f  th,-  m.^iiteric 
i,dands.  swellin-  ,.f  th,-  ^,,1,,,,,  ,,,,,]  ,■  „.j  j,,  n,,    ,,„^„^       |^^  ^^^^^ 

•  J(X:.7\  Fn,.  lict.  .\rp.   v„l.   I.   ,,     ,:,     ,;nii,tl,  contrasts  tl.is  concliti,,,- 
uttli  tlie  aJisence  nt  sncl,  lesLiiis  111   the  rat 
'  /'If.  cit.  p.   1H5 
=  H.L.T.  h,l.  R,p.  .\pp.  vol.  H    p    1200  4  /PC.  „i    |,    ,|^ 
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case  a  mouse  (Xo.  75)  died  nf  "-iivral  tuberculosis"  .iftrr 
22',  days.     "The  intestinal   iiiiKdiis   mcnilnanr  wa'-   '-picklKi 

with    Wlliti-ll    fdi-i;      til.-    I'cNVl-    p.iKllr-,    \\r\r    ,  n  laii^- d.        'Illr 

^■plrrn  was  l)i-rt  witli  Lir\-  iindnlcs,  and  tli.-n  wvic  iiiinirr(iu> 
,L;n\-  points  and  tiib.Tcli's  in  tlir  li\rr.  Tlic  Iiuil:-  were  i  li)sel\- 
lill'  (I  witli  ,i,'re\-  nodule>'." 

Inhalatinn  rxprrinicnts  wric  madr  1)\  \\,  hn  and  i»itinf;rr 
with  a\ian  bacilli  Tli.  1  a(  illi  wvic  (.l)-(i\cd  td  nniltipiy  in 
''i'  ahroli  (,|  till  luni^..  In  an  animal  kilh  d  alt.r  I'Mir  week- 
ill. n  Wen-  nil  (iian,L;rs  \isiblr  to  thr  naki d  .-w.  but  sonir 
nodules  were  seen  inidrr  the  nii(  k  wr(i])c.  In  aiKalur,  kilkd 
alti-r  thri'c  anrl  a  hall  nn.ntlis,  the  lung's  were  beset  with 
nnhai\-  tnei.  and  thr  >plicn  wa>  -wollen  ;  ;ind  in  -till  annt!!"!-. 
killed  after  se\-en  nmnth-,  th.  re  wvn-  in  the  hmi.;-,  ImmiI.' 
miiiar\-  toei,  lart^er  \.ll(.\\  iK.duli-.  -dine  df  whirh  wri,-  a-  biu 
as  small  peas. 

<  "iKirnint;   the  nunntc  >tru(tnri-  ot   thr   lr~i.,n-  ean-rd   bv 

avian  tulnTcle  bacilli  in  the  nidu-e  WCbrr  and  iSc.fnii^rr  -tate 

that    tliev  ben;in    a-    t\j)ieal    riiithrlial-crll    tubrrelrs,   >ueli   as 

Bamiigai  trii    dr-tribrd    in    rabbit-    int.  (  trd    witii   mammalian 

bacilli,  but  th.  ir  lurthrr  dcArliipin.nt  i-  \.r\-  diltrnnt  :    tlurr  is 

neith.  r  nrc  ro.-is  in  the  I'rntre.  nor.  a>  a  rule,  inliltratiim  nt  n  .und 

cell-  at  the  periphery;    i^iant  cell-  air  n<.t  -'rn  :    and  thr  lrsi(.n 

rrniain-  at  the  -tage  of  a  p\ivv  .pith.li.il-r,  ll.d  tub.rcle'f     All 

ob>er\-er.-  call  .iitrnti.>n   t..  th.-  rn..rm..n-  mnnbrr  ..f  tiibrirl,- 

barilli    present    m    tin-   le>ions   cau-.d    i)\-    th,'   a\ian    bacilhi-. 

\\.  b.r  and  Bofiuiirr  think  the  bacilli  an-  i)articularl\-  num(Tous 

after  intra]).-rit<ine:d  injt-cti.m.     'rh<-\-  ina\-  th.-n  b.-  -.>  pl.-ntiful 

in  thr  iunf.,'s  as  almost  to  replace  the  animal  tissues,  and  the-,- 

antl:,.,s  no  so  far  as  to  state  that  it  is  n.)  rxa.yperatidn  to  sa\- 

that  till-  .irs^ans  df  the  nidu-e  which  has  died  df  avian  tubercn- 

lo-i-  ajipear  to  consist   for  the  most  part  of  tubercle  bacilli". 

Th.  bacilli  are  largely  situated  in  the  prutdplasm  of  the  epithelial 

c(  11-,  and  the  latter  may  become  so  stuffed  with  them  that  in 

specimens  suitably  stained  notliini.,^  but  a  bhu-  micleiis  is  sern 

in  a  crll  otlierwi-r  made  up  of  red  bacilli.     lC\-ru  thr  nucli>ns 
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iii'i^  ili-.il'l"  .11 .  .111.1  the  iviii,iiii-..l  lli'M  I  11  I.,  iiidi,  at.  d  niily  1)>  a 
'  liniM'"'  iM.  illi  I  111-  >iti  lain  III  1  it  tin  li.Hi  111  ,111(1  til.  ir  enomrous 
nimiln  I  -  Ire  all  ih,   pi.  nu,    pp  -.  iii.d  li\  ih.    ii.nliil.  -  .it  l.pmsy. 

Wfiii  r  .111(1  I'.i.tin-ii  i.hiikI  tin-  ,  11.11111..11-  d  \ .  l.i|iiiirnt  (.f 
the  bacilli  paili.ul,ni\  maikid  111  aiiiinaK  ml.  .t.d  with  avian 
bacilli,  anil  in  ..iic  case  in  a  mot  c  int.'.  t.d  \Mtii  h.^iii.'  'm'  illi. 
Ti'  V  til.  :!:jlit  I  hat  it  did  imt  occur  t<.  the  >ain.- .  \t.  iit  ill  animals 
'"''■'  I'd  \\itli  liiiinan  bacilli.  ihis  w  li.unc  (.11!  1..  -..nic  cxt.nt 
b\  til.  p..-i  iii.a  1.  Ill  iiiitr.>  ..|  ill,  ixp.  iiniriit-  iiimIi  I  i.ik.ii  tor 
the  i\.i\al  (  ..niini--i.iii,  liiii.  liii\\i\.i.  ihiv  nia\  Im\  cwii  tlif 
lesion-.  .i|  iiiii_i  inUctid  with  Inmiaii  tni)(i(l(  bacilli  may 
Clint, lin   thoc  orfjanisms  in   \.i\    I.iil:.    lunnbcrs. 

1  hi  i.~iilt  ot  iiiMi  Illation  ha--  In  .11  b\-  no  in.  ,in-  ab\.i\'s 
l'"i"'i'i"ii:it.  t.i  doM'  III  b.H  ilii.  it  inii^t  \,v  undci-t.iod 
liowiA.i  that  till  ipi.intitiiN  inkI  ha\i'  n-n,ill\  he.  n  \-cr\-  Liri^c 
tor  tin  -.■  -in.dl  ,nnnial-.  .\.  >.  (.iitnth  b.  li.  \.d  that  the  in..n.se 
is  rcM>tant  to  .>mall  do^c-^  (ol  bovine  bacilli)  mjrcted  shIhii- 
taneoiislv :  and  Koch's  experiment-  already  described  \v,  iild 
Ml  in   to  -iipport   thi>  \i-.\v. 

Ccinlusion. 

A-  til  till'  1  ..nip,iiati\-e  \iriil. m  ,■  ol  tin-  ihri.  t\p.  -  .1 
tubcrde  ba(  ilh  lor  tin-  nioii-e  it  uill  not  lie  por,>ibK  to  .nmc 
to  a  dehnite  < (iiichi>ioii  until  we  are  in  po^se^^lon  ot  tlu'  i\-iilt> 
ot  more  -\-tematic  and  exactly  co-ordin.ited  .xiierim.  iit-. 
It  is  becaUM'  ot  the  ,ib-enec  of  Mich  rxp.  limiiit-  th,it  the  \d\\'  ni-, 
author^  h,i\e  brill  lr.rl\-  ipiot.d  here,  and  the  r.,id.r  dnis 
given  an  opportiinit\-  ol  ju(l,L;iiit;  the  (piestimi  him-.ll.  We 
^h.dl  urt.iiiily  not  be  wrong,  how.Acr.  it  wc  e.iiiehid,  that  <ili 
three  tyjies  are  \iriilrnt  lor  the  moiiM'  and  prodncr,  wh.n 
inoculated  b\- an\-  method  or  gi\en  with  lood  in  >utlicient  d.  -.-, 
a  peculiar  >lo\\  tulxunlou-  intectioii  ;  an  inteetion  -omewhat 
siiidlar  t..  that  .-em  in  the  rat,  but  probablv  not  cpiit.  so 
deliberate  in  its  progress,  and  iKjt  so  strikingly  marked  by  the 
poverty  ot  thr  celluh'r  rea(  tion  and  the  absence  (jf  lesions 
resembling  the  t'!])ercl;'s  of  other  animals;  but,  on  the  otli.r 
hand,  equally  characterizi  d  by  the  eiKjrnious  development  ol 
tubercle  bacilli  <ind  their  di-podti.m  within  cells. 


xx1     sus(  1  iMiuaiiv  lo  im    mki  i    ivi-i-s  or  i!,\(  n  1 1      j^,,, 

l-'mtlir,  t!i;in  tliis  it  is  (iitti.iilt  u>  '^.^  uitli  >ak'tv :  l)ut  we 
in. IV  |Mili,iiw  V,  niuir  tn  sav  that  tihiv  aiv  nhsrrvatiuns  wliicli 
''■;"'  '""  '"  -ii-|'"t  that  til.'  a\ian  l.acilliN  possesses  som.- 
>hi;lit  Miprrinritv  ,.|  \uulrn.v  In,  thi.  spfcif>  <.t  animal  ..wr 
tli''  othris  :  and  that  th:.  Mip,  riuiit\-  of  vinil.-nrr  ,||,,u,  itM-lf 
in  a  trnd,  iM\-  t,,  |,i,,\,,kr  l,-,ioii.  wt  a  inn,v  ,,hNi,,u-.  kiiid  and 
"""■'■'""'"'■""  i"  'li.iiart,.,.  and  hv  an  rwn  niMiv  uimhImImI 
'■;ip.n  ii\  than  that  po^.-.srd  i)V  the  dthn  tvp<  -  <A  nnihii)i\in- 
Ml  the  iiiiiusf's  cells  and  tisMies. 

Kvcn  il  thi^  di^tin<ti(.ii  i,  r,ali\-  jiwtilKd— and  \\v  thmk 
tliat  It  i-  Ih.(hrtenn(cin  virulrn.v,,!  thrthn,  tvpes  of  badlli 
is  'vrtauilv  nnt  yivat :  and  it,  a>  M.ni>  t,.  !.,■  the  case,  spnn- 
taneiMN  tnixn  nli.>i.  in  tli,'  ni(.u>c  i>  r,,nim.>nlv  caused  bv  the 
avian  l)a(  ilhis,  tin.  n  pmhahlv  In rau>r  th.-  hahit-  of  the  inoii.e 
'''"''''  "  "I""'  'i'il'l<'  tn  ,(,ntrart  tnh(irul,,>i-,  tmrn  the  low! 
than  In'n'nthrrdoni.stiratrd  animals  (It-  from  man,  rather  than 
iiecauseot  suprri..ntv  of  vniihiuv  in  the  avian  typeof  l)aeillu>. 

Ki.i  t:Ki.NX  i:s.    XII 

(Cli.iplcr  ,\.x) 
riihcrculnsi^   in   thf  Rahhit. 
(^K'tt  (.<,07)       /,>.(■./.   /,,/,   if,p    Ap[,,  vol,  11,  p.   lo*,;, 

(lyi^).      iwu   t.iscs   (,|    Spnntaiiceiis   Tiibi-rculesis   in    tlie    K.fMm 
caused  by  the  Avian  TulHTeio  Haullu..     Join,,.  .,f  ,  ■„,„/,.   /'„//,„/. 
(tlld    riierajy.    vul.    XXVI,    p,    ^y 
iTaenkel  and  Baumann  \\>)oh)^      riitersnchiniRen  ulxi  .lie  I  ntectiositat 
vorscliR-dener    Kultiiren    v,.ii    Tiiberkclhnzilien.     /.tit-.,hr    f    Hvn 
\<'l.   I  IV.  p.  247, 

<.nl.,th.  A.  S.  ,,.,0-).      R.c.r.  lut.  R,p.  App.  v,,|,  ,,  pp,    ,,7,   ,,s.  ,u2. 
7()*». 

(l')ll).      Ibid.    Fin.   Rip.    A|)j).    Vdl.    i,    p.    ,j, 

Oehlerkor    (1907).     yiUersuchuiigen     ubcr    chirur-is,  lie     ;ubeixul...-,f. 
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THE    SUSCl.l'ilBII.irV    TO    irHKKl  ri.(  )SIS    OF    VAKIOtS 
ANIMAL    SPKCIKS    (confi)lUfi/) 

Trni-K(  'T.o^is  IN  Tin:  Horse.  As^,  (  ami  i.,  Amiioim-: 

WD    1-;  it:  I'M  ANT. 

'I'lilii'ii  ii/i'sis  in  the  lliiisr  and  the  Ass. 

The  horse  and  tla-  ass  wcn  (im  r  tliMUMht  ti.  \k-  imnuine  to 
tulxTculcjsis ;  but  it  is  now  known  that  tlic  Iminrr  suttirs  from 
the  disease  occasionallx',  uhilr  tin-  l.ittcr  uould  sccin  tn  lie 
not  altof^cthiT  I'xcni])!  .\t  om  tnm-  lulu!'  ni  tlic  innnunit\ 
of  the  a-^s  li'd,  not  unnatnrallv.  to  the  proposal  to  u^c  it-  hl.Hid- 
scrnni  tcntati\-fly  for  thi'  tn-atniint  of  th'-  discax'  \\\  man' 
ju>t  a-^  the  -innlar  n-r  of  tlir  -iruni  o|  tli''  dot;,  al-o  (jik  ,■  li.  Iirvcil 
innmnic,  vva-  -n^mstcd  by  Ilericourt  and  Ivulnt.  lli.ir  u.l- 
indcrd  I  (in-.i(lrral)lv  more  iustilicatinn  for  thi'  hrhrt  ni  the 
innnunit\-  d  tlic  a-s  than  in  tliat  nl  tlic  tiny;  fi,r  tin-  laltrr  i-, 
as  \vr  shall  x'c,  .ittackcd  h\  tuberculosis  not  \x'r\'  untn^picntK , 
while  the  forinei  is  ^o  i.trely  affeeted  that  nnh'  a  fiw  nl^tan^■e^ 
"t  the  disease  ha\e  e\iT  been  reported. 


\,      /  ufh'n  iilosis  III  the  Horse. 

In  the  horse  tuherculo-is,  thoUf.,'h  unconuncju,  cannot  be 
regardt-d  as  a  r.in-  disease.  Many  instances  are  on  record. 
Four  were  in\e>ti,L;at(d  by  Koch  altout  1NS4:  and  the  ntmiber 
of  otiservations  ainady  accumulated  ten  years  later  made  it 
possible  for  Xocard  in  iS()4  to  describe  the  principal  forms  it 
assumes  in  this  animal. 

'  Vii]uerat  suggested  the  use  of  the  serum  ul   iht-  ir.ulc  uiiuh  had   been 
inoculated  with  tubercle  bacilli.     See  "  Zur  (".ewinnung  \un  .\ntitubercuhn," 
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MikIi  intiK'st  was  taken  in  tin  -iili|i(t  .ilimit  tuvnty  years 
.ii;n  ,it  till  W'tcriiuiry  ( '>ll'-,ur  in  IoikImh.  and  .1  ronsidcraljlc 
iiiiii.lni  1,1  casts  \V(i(  (xamiiud  li\  l'inli--(ii  Mi  iMcKcaii  and 
others,  .111(1  il'-ciili((l  111  ilic  Jciiniii/  c/  (  lonpiiitih.c  I'liilhlogy 
and  T/iiiiipi  iitus.  I'Kun  tln-sc  ni\tstiK.iti<in>  it  Ixtanu-  isidcnt 
that  iiiaiu  install!  r>  dj  i(|iiini'  tubcrtiilo  .i^  iiui>t  lia\c  i-(,i|)((l 
recogiiitii'ii  in  tin-  iM-t,  Ini  tlu'  disease  in  tin  Iimi-.  i^  apt  tn 
cause  enormous  sdid  (  iilam.  im  nt  ut  ^pl.Tii  .nid  l\iiipli,itii 
ylands.  sometimes  iiiiat  t  ninp.iiurd  li\  lisidn-  (U.ulitit,  ,iiid 
pmhahK  mi  this  account  has  oiteii  iieeii  mistaken  for  Ivmph- 
adiiiciina.  ^annnia,  (ji  >oi'.i'  -•\u\\  iniuhtion  Tlii^  1  1  loi  wa-- 
lii~i  i\)i(.~rd  111  i^K(},  when  M(I-'ad\c.in  loiiiid  tiibt  icic 
l).M  llll  111  .)iu  (it  tliese  lart'e  spleens:  .Uld  this  (il»er\-er  siih- 
Secpn  ntl\    ~lll(lled    .lliiiUt     I   ilt\'   (itliels.   and    was    al>|e    tn  dellloll- 

strate   in    all    hut    tun    <il    tl.em    that    the    di^i  a^c   uas    I'-alK' 
tllherrnldsis, 

1  he  loldlls  (il  tnlxicilln^is  in  the  hnisc  ai(  indeed,  as 
Nix  aid  iMiiiitid  nut,  \  el  \  uiilike  those  ot  other  aiiiiiials  siuh 
as  the  (i\  wliK  11  natiiralh  lorm  the  basis  of  the  \'eterinary  con- 
ception o|  tuberculosis.  Tlux  ma\',  as  was  said  abo\e,  attain 
eiioiinou-  ]iii  1)11  11  tioii-  and  appi'  r  like  new  growths  and  this 
siinilarit\  is  all  the  1  lo^rr  In  1  aiise  tlie\'  are  usualK'  linn  ,iiid 
sohd,  and  slmu  little  teiideiuv  to  (asiatioii.  In  one  case  .me 
reads  o!  a  li\er  studded  over  and  throut^hoiit  with  iiotlnKs  as 
larf,e  as  pjtatoes  (Diwer)  ;  in  another  of  tiiniom--  in  the  spliin 
of  the  siz(^  of  an  infant's  head  (Mcl-'ad\-ean)  ;  in  otiu  is  a.uain 
ot  l\inphati<  inlands  fused  into  oiu  mass  which  would  ha\e 
weiflhed  tell  to  tilteeii  pounds  (()h\er),  or  which  in  a  ((itain 
iiistaiKe  actu.ill\'  did  wii.i^h  fortv  |ioiiik1s  (lailbyi.  In  \(t 
another  case  the  sub-lumbar  f^laiuis  formed  a  timiour  so  lai,L;e 
that  it  leached  from  the  diaphragm  to  the  luUi-,  embraciiiL^  the 
aorta,  tlu'  vena  cava  and  the  kidneys. 

The  enormous  enlargement  of  the  spleen  alreach'  nieii- 
tioiiid  S(  eiiis  to  be  rather  a  common  feature  of  tuberculosis 
in  the  horse,  and  may,  as  we  haw-  said,  be  the  only 
ob\'ious  lesion.  The  li\'er  howe\er  in  some  instances  is 
also  greatly  increased  in  size,   and  ina\ .   like   the    spleen,   be 

till]      I  li      II  T-o.  >      f  1 1  ii^i  .t  I  r_  Il  L-i  .      T-»i  1  cci  ic  T  *.   i-i  t(  ill .  'I  ml         I  n   r  w»  tv  1 1 1 1 II 1 
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lii.n'-~' 

'"'•'■' >'1..M^  in  thr  liorsr  IS  luamlv  ...,  ..h.lMmiii.- ..as," 

<.r  at  least  shows  si^ns  <,f  having  ..ripnaf,.!  ,„  ti„    ,,l„|nni..n 

'M'I-...Ivran,     N„rar,l)       H,,.    i„„.,,„,, „„^    ,„,„.!„,.,.,■ 

«-|'.  •  lallv  It  w,„ild  sccin  that  -I  (!„■  .j.uni.  n  all,  rtrd  i.iativdy 
""•  "  111'  I'.-vers  pat.  I„.  ,na\  1,..  .pativ  .nlart,-.!  n,-  rvm 
'-nv.Ttcd  mf  v.rit,,).!,.  t,,,,,,,,,,-,  ,,n,l  some  nl  th,  .„  mmv  !.>• 
Ml< '-rated.  ll,r  rnnnn.HH  .nla.-.Munt  nf  nirsmtmc  and 
""•■'■  'vrnpliati.-  ^.lan.ls  h,.|„nd  tl„  diapiua,^.,!,  and  u|  tl.o 
-l'l"ii  .ind  ^..,n.„„„.,  aK,,  f|„.  hv,,,  ul,i,h  has  ,„.t  I.,,,, 
<l'-nh..<i,  all  K,.  tu  suvll  tl„.  total  nf  tl„  alHlnnunal  I,,,,,,  nf 
-I"""'  tulvn  ulnM.  Th,  lun.s,  ,t  is  Iru,.,  a,r  In,,,,,!  atf.r,..d 
"  l'">^-'lv  ottrn,  |,Mi  m  th.-  majnritv  ..I  m„  I,  .a.,-,  thr  d,sr,-,. 
'!""■  '^  ■"■'>'V-'....r.d,  an.l  app^us  tn  1„.  ,„n,,.  ,,r.nt  than 
tiiat  .Is.  uh.iv.      It  n..t  untiv.ju.ntiv  a.Mun,-.   th.    hum  ,.f  a 


HI    nni-    nf    Kn,  h 


.ascs^. 


spcndarv  niiliarv  tuhci.   ilnsis,  a-. 

""•_'  i^  h.mvv,,-,  a.-.nnlin,,  t.,  Xn.anl,  a  i>nhn<,na!V 
tnl..  T.  ul.,Hs  n.  tin-  hnrs.-  win.  h  >s  prin.aiv'  Th.-  drscription 
"I  this  Innn  ..I  th,-  diM-asc-  Kiv.-n  l,v  him  in.hul.-s  insfamv.  in 
^^ll■'  li  tin-  pnlm.marv  l.-sions  an-  nmltipk-,  ,  ,,mp.-.d  ,.f  rnund.-d 

'"'''^  ^'"■^"'-  "•  -''■'■  f'"'"  .'  I"'mp  M-,-,1  t.,  a  nut.  an<l  dis- 

M  nnnat,-.l  lanlv  r.-.nlarlv  tlu.n,,h  tlu-  pulm.,narv  paivnchvtna 
In  -'Hh  ,a^.-  ,t  max  i.,-  th.,u;,^ht  that  th,-  .-vid,-nr,.  nf  primarv 
"ni^n,  m  th.-  hm^.  ,.  n.,t  N,-rv  stmn^,  l.nt  th,-n-  ,s  st.ll  annth,-r 
tnrm  d.-s.nl..d  hv  X.na.d  m  win.  h  th.-n-  is  a  trn.-  cas.-,„i. 
pn.nm.mia,  with  dilatati.ui  ,,t  hr.nuh,  and  l,.nnati,.n  ,,f 
cavitn-s.  (as.-s  ,,(  this  knid  h,,w.-v,-r  w.,uld  appt-ar  t.,  be 
nn.  'amn,.n. 

It  has  alivadv  h.vn  p.,int,-d  <mt  that  tnlK-rcuI.,us  irsi.ms  in 

'  In  one  ...  Mcl-advc.uT.s  cm-s  all  the  ..-rvi.ai  vertebrae-  were  tahen  ulous  - 
an.  .n  attother,  recorded  by  Capt.  Ia.hn,an  m  ,914.  there  was  tulJr  "  ^ 
w.th  ca.eat...n  of  the  ttrst  and  second  .lorsal  and  las.  cer^  ual  vertebrae 

-  m  this  case  a  tii.nour,  f.,rnu-d  by  enlargement  .,f  the  lu.nbar  lympha't.c 
fe  an.ls  had  penetrated  the  wall  „f  „.e  vena  cava  ,nfer,or.  and  presen',1  an 
ukealed  surface  w.tlnn  the  lunu-n  „f  that  ^  .-ssel  l-ron,  thence  tuber  e 
b,.c,   ,  had  .nvaded  the  b..,od  .trean,  ,n  great  nun.ber.,  an.l.  as  a  consequen  1 

i  uhcp'cuhsis,  hng.  trans,  p.  izu)  ^-     ■' 
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the  li(ii>f  >li()\,  little  tendency  to  become  caseous.  Caseation 
IiowcMV  seems  sometimes  to  occur'.  Calcification  t(jo,  so 
common  in  the  lesions  of  the  ox,  is  rartly  seen  in  tliose  of  *:'.](' 
liusc,  but  it  IK  s'ertheless  is  found  occasionally^ 

T\il)er(le  bacilli  are  often  proent  in  the  lesions  of  ecjuine 
tuberculo>is  in  enormous  numbers;  and  several  authors  ha\c 
called  attention  to  this  interesting  fact  (Koch,  McFadvean, 
Pemberth\-,  X(jcard).  This  abmidance  ppsents  a  marked 
contrast  to  the  paucity  of  bacilli  seen,  even  in  verv  .irute 
cases,  in  tlie  tuberculous  lesions  of  the  pij,',  sheep  and   calf^. 


If    .!! 


'  Mcl-'adycin  in  (inc  place  spcak.s  of  cast'o-purulint  natter  from  tl.c  liilicr- 
culous  'ipleen  of  a  horse  (Jmitn.  uj  Cnmp.  I'athnl.  and  I  hetap.  vol.  xv.  y  i=i''). 
See  also  Bovvi<''s  case,  mentioned  in  footnote,  p.  40J. 

*  Straus  re.iiarks  that  calcihcation,  which  is  the  rr.le  in  the  ox,  i>  •luite 
exceptional  in  the  horse.  In  one  of  Mcl-'adyean^s  cases  however  it  is  mentioned 
as  occnrring  in  some  Uibeicutoiis  tumours  which  were  present  in  an  enormously 
enlarged  spleen  [Jtnir.i.  of  Cunip.  Pathol,  and  T/ierap.  \ii].  i,  p.  .\g). 

'  One  might,  1  think,  reasoi.ably  expect  to  find  some  relation  between  the 
capacity  of  an  animal  to  resist  tulierculous  infection  ?nd  the  number  of  baiilli 
commonly  present  in  the  lesions  when  thus  infected;  though  whetlii  r  •  ne 
should  look  to  find  them  numerous  in  the  highly  susceptible  amnuds  and 
.scarce  in  the  more  resistant  ones,  or  vice  versa,  it  would  perhaps  be  dirticub 
•o  say.  Some  relationship  however  was  to  be  expected,  but  as  a  niatt(  r  of 
fact  there  would  appear  to  be  no  rule  at  all;  bacilli  being  often  numer. 'Us  in 
both  susceptible  and  resistant  animals,  and  again  as  often  scarce  in  boih 
citegories. 

I'".ven  ui  i.ne  and  tlie  same  species  oi  animal  the  numbers  of  bacrlh  present 
in  tuberculous  lesions  ma)-  vary  greatly.  In  man,  for  instance,  as  is  well 
know  n,  tlicy  are  few  in  the  nodules  of  lupus,  in  tuberculous  synovial  membrane, 
,ind  in  tl'.e  pus  of  a  cold  abscess;  and  again  they  m.iy  be  extraordinarily 
numerous  in  tuberculous  meningitis,  or  sometimes  in  the  expectoration  of 
I'ulmonary  tuberculoiis.  In  the  horse  too  the  bacilli,  while  usually  present 
in  tuberculous  lesions  in  enormous  numbers,  are  sometimes,  it  would  seem, 
represented  only  by  small  numbers;  for  Nocard  states  that  in  some  cases  of 
pulmonary  tuberculosis  the  lesions  though  "  trfes  riches  en  cellules  geantes 
^ont  trfes  pauvres  en  bacilles  "  (I.es  liiht^rcidoses  airitnales,  p.  170). 

At  first  sight  it  might  seem  that  the  bacilli  are  numerous  in  acute  le.-ions 
.iiid  rare  in  chronic  ones.  .And  though  this  is  often  the  case,  it  is  by  no  means 
always  so;  in  the  calf,  for  example,  even  in  the  nujst  acute  and  se\ere  cases 
of  generalized  (experimental)  tuberculosis,  when  death  occurs  three  or  four 
weeks  after  inoculation,  and  every  organ,  almost,  is  found  post-mortem  to  be 
densely  packed  with  minute  tubercles— even  in  such  cases  tubercle  bacilli, 
at  least  in  their  usually  recognized  form,  may  be  diliicult  to  hnd  on  microscojm 
examination 

But  in  spite  (.if  this  it  would  seem,  as  we  ha\e  said  above,  that  then  ire 
some  species  of  animals  in  whose  tuberculous  lesions  bacilli  are  commonly 
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I'nrlals  oj  cilyy.  It  is  K«n.rallv  adinitt..!  tluit  in  cciuiiK' 
■  tulx.iTul.,sis  inkcti<m  takes  plaa,  as  a  nil,.,  through  tlK^  alimon- 
tar\-  ranal.  Both  Xo.aid  and  McFadvraii  amr  about  tlii>  ■ 
I'Hl  th.  In.n.rr,  a>  we  have  sir.i  ahvady,  ivcugni/ed,  in  addition 
to  tlK.  ahdonnnal  lonn  ot  tiu-  disrase,  anotlu-r  and  rarer  kind  in 
^^lu<■ll  thr  prnnar>-  l.Mons  are  thoracic  ;  and  it  may  be  presumed 
that  he  beheved  tliat  m  such  cas,  s  the  baciih  enter  directlv 
mtd  tlje  luniks. 

-Markus  (;(,oi),  wlio  examined  tlurteen  eases  ot  e(iuine 
tuberculosis,  a>cribed  eight  to  inlecti(,n  through  food,  and  hve 
to  mfection  through  air.  In  the  loimer  it  was  often  found 
tliat  the  bacilli  had  ])a>>ed  through  tiie  mucous  membrane 
without  causing  a  Ksion  there. 

Sources  of  Infection.     It  is  no'  easy  t.,  under>tand  how  the 
horse  a<(|uuvs  tuberculosis.     The  cases  which  Xo.ard  obserwd 
(.ccurred,  tor  the  u,nst  part,  in  lirge  .tables,  and  \vt  tlu'  disease 
showed  no  tendenc^.■  tn  sr.r.ad   from  one  animal  to  another 
rius   IS  cxplamed   by   Xocard  as   follows:     tuberculosis  soon 

nmncn,,,.  ulul..  th.r,.  „„.  nth.r.  ,n  uluc  I,  ,hcy  arc  as  rcRuiarly  scarce.      Th.. 
-  M..    1,0  ra,  a,ul  tl,c  n,ou.sc  l.olcng  to  tho  fonrcr  clas.s,  ,|.c  p,«   ..hcop  a,ul    : 

to  ho  n„  re  latio„.h„>  between  the  .loKree  of  s„..cept.l,il,ty  of  tlie  .spece.  and  the 
average  nunu.er  of  haclH  in  ,ts  tt.bercloMs  le.ons.      lU.s  true  that  the  horse 

0  n  O  ^'«  "-esistant  an.nu.ls,  while  the  p,«  the  sheep  and  tl,e  ox.  in 
uhoM,  they  are  usually  scanty.  ,„e  more  suscept.ble.  But  even  these  latter 
arc  possessed  of  no  mean  power  of  resisting  small  <Ioses ;    and   .vhe,,  we  look 

o  he  other  cm„1  of  ),e  scale  of  suscept.b.l.ty  we  find  the  rabb.t,  the  ^uinea-p„, 
.nul  the  monkey  all  very  susceptible,  w.th  tuber,  ulous  lesions  ,n  whuh  h.e  lli 
are  nsually  present  in  large  nund.ers  The  author  has  seen,  ,n  a  case  of  gene 
tuberculosis  >n  the  last-named  speccs.  a  tubercle  ,n  the  k„iney  wluch  when 
stained  ,n  .section  by  the  carbol-fuchsin  meth,  -  showed  a  per.nheral  ring  o" 
crnnson  visible  to  the  nake.l  eye,  c<,n,posed  ma.nlv  of  tubercle  baclh 

1  Ins  lack  of  relationship  between  the  numbers  of'tubercle  baclh  conunonly 
proM.nt  in  the  lesions  a,„l  the  general  .legree  of  susceptibility  of  the  species 
■  '  -"",..,1  wouhl  s,.c,n  to  point  to  a  .hm^rence  ,n  the  ba.r  prir'-iples  ,.n  which 
■elen.e   against    tuberculous   .nfecUoi,    ,s   foun.led    u,    ihe   .hflerent   species 

n  one  .lefence  appears  to  depend  more  ,m,  the  ell.cien.v  w„h  uluch  attack  ,s 
directed  on  the  bacilli  thcnsehes,  «hile  in  another  it  see.ns  to  depen,!  r.the 
on  the  power  of  countera,  ting  the  bacterial  products.  In  this  respect"  it  is 
,.orha,,s  s,gn,.ic  o>.  Iha,  ,n  ,l,e  horse  and  the  rat  the  presence  of  large  nun.bers 
of  bacilli  goes  hand  in  luui.l  u,ih  ab.sence  of  caseation.  l^,ih  aninrd.  one 
must  presume  are  relatively  insu.sceptible  to  the  necnuizing  toxins  but  in  the 
one  case  there  is  an  enormous  tissue  prohfer.ition.  an,l  in  the  ,,ther  hardlv  ..ny 
C. 
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iinlUs  for  w. Ilk,  aii'l  r-wcv  a  li(ir>c  wliicli  (aiiiuit  wdik  i>  ton 
I'XjH'nsivc  to  hf  kept  lon^,  tliis  animal  docs  not  lont^  nnuun 
diseasi'd  hcfnrc  it  is  ^<  iit  to  tlic  knackers,  and  (dnsc(|U('ntl\-  tlie 
dis(-asc  seldom  Iktoiiv^  so  ad\ancid  as  to  hv  a  M)iirrc  of  daiij^'cr 
to  otlur  llo!■^^■.■..  Ik'  mi{,'lit  haw  added,  a>  an  additional  reason, 
that,  as  till'  lesions  of  (cpii'i,  tnberculosis  aw  reniarkai)]e  for 
their  solidity  and  the  aliM'iice  as  a  nile  of  anv  tendency  to 
cascate  and  bieak  down,  the  tubercle  bacilli  wliich  laey  contain 
have  little  oppcirtunity  for  Ka\inf,'  the  body  of  t!u  ir  host. 

Be  the  reason  what  it  may,  if  seems  to  be  j;enerally  believid 
that  the  horse  does  not  contract  tnberculosis,  at  least  in  the 
majority  of  cases,  from  other  Iioim-.  1-rom  what  animal  then 
does  he  contract  it?  Ndcard  at  oni'  time  put  forward  the  \i(  w 
that  the  commoiKst  form  of  cijuine  tuberculosis,  the  abdominal, 
was  caused  by  the  avian  tubercle  bacillus,  and  it  mav  be 
inferred  that  he  thought  that  in  such  cases  infection  comes 
from  the  common  fowl.  But,  as  we  shall  see,  there  is  wry  littk' 
bacteriological  evidence  in  favour  of  this  \iew.  The  opinion 
commonly  held  now  is  that  infi(  tion  in  ecpiine  tnberculosis 
comes  fiom  the  o.\.  Straus  supported  this  \!ew,  and  mentioned 
a  case  reported  by  L(  Imert  in  which  tuberculosis  occurred  in  a 
colt  which  was  kept  in  company  with  some  tuberculous  cows. 
T(;  this  view  McFadyean  also  seems  to  incline,  for  he  calls 
attention  to  the  undesirability  of  the  practice,  which  appears 
to  be  usual  among  veterinar\-  surgeons,  of  administering  fresh 
cow's  milk  to  sick  horses,  or  of  giving  it  to  normal  ones  as  a 
fattening  article  of  diet^ 

If  the  luirse  derives  its  t  iberculosis  from  the  cow,  under 
what  circumstances  is  the  infection  transmitted?  Horses  and 
cows  do  not  come  much  togetlu'r,  except  in  the  j)astures  when 
the  former  are  tcrned  (jut  to  gra  >s.  But  at  such  times  there 
would  appear  to  be  a  chance  of  inlictinn,  for  tubercle  bacilli 
..re  known  to  escape  with  the  droppings  of  tuberc  ulous  cattle. 
It  is  therefore  under  these  circumstanc'/s  and  from  this  source 
that  many  of  tli(>  instances  of  tuberculosis  in  the  horse  would 
appear  to  arise. 

The    view    wliich    regards   equine    tuberculosis    as   derived 

'  Jourii.  nf  C.'iitp.   I'alh'/.  and    riunify.   vol.   ix,   p.    njo. 
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from  th-  c,,\v  .vr,  jv.s  ^Uout^  snppmt  fn.in  the  fart  that  tin- 
t"l«  n  I,.  l,a,-,ll,,  ,.„lat,d  ln„n  tli.  Unv  ca^..  „t  r(,uine  tulxrcn- 
In^is  which  liaw  l.,rn  iiuv^ti^alcd  by  in..d.Tn  l,actcriul<,gical 
m.th,Kl.,  hav..  r,,„t,.rnnd  in  tlic  main  to  the  bovine  type 
nm  nnv  nin>t  ha.tm  to  add  that  no  inc,,nsidcrabir  proportion 
"t  tlu's,.  straps  hav,  a.  ^^v  shall  sec  hitrr,  pr.M'ntcd  p.cuharitir. 
ot  virulence  in  that  they  did  not  attain  exactly  to  the  standard 
ot  viruh.nce  of  that  type.     This  would  indicate  that  they  had 

uiideif^one  some  inodilication  since  tluA- left  their  boyinc  environ- 
ment ;  or  in  other  words  that  th.-y  had  chanved  som,  what  in  the 
body  <.l  til.,  hny.r.     And  since  there  is  rea.on  to  think  that  such 

niodihcation  can  take  pla.e  only  yrry  slowly,  and  since  moreover 
tlie  d,-ree  to  which  e-iuiue  .traiii>  of  tulnrcle  bacilli  depart 
Irom  the  standard  of  the  bovme  t\pe  diff.Ts  considerably  in 
diftennt  cas.'s  some  beini,'  considerably  attenuated,  while 
others  cnrresp<md  more  .,r  le.s  exactly  to  tlie  typ,.  it  would 
-•cm  temptiiii,'  to  cnt.rtain  the  belief  that  thos.^  strains  which 
arc.  most  attenuate.l  Inuv  resid.-d  for  lonf^  p,riod.  in  the  horse 
while  those  which  are  least,  or  not  at  all,  attenuated  liave  come 
comparatively  recently  fn„n  tlie  .  uw.  If  thi>  infrrence  is  sound 
then  It  would  seem  reasoiiai)le  to  rej^ard  tiio>e  cases  of  equine 
tubercul,,sis  which  yield  the  markedly  attenuated  bacilli  a- 
dc'rivxl  in  all  probability  from  ..tlier  (a>c.,-,  of  ,,|uin,.  tuber- 
<  Miosis,  and  those  which  yield  ba.ill,  of  full  or  apprnximaLcIy 
lull  bovine  virulence  as  derived  dinctlv  from   the  oxi. 

'  An  instance  which  aftortls  a  certain  amount  of  ,. resumptive  evidence  of 
transmission  of  tuberculous  infection  from  one  horse  to  another  was  recorded 
in   iSSo  by  I^owie  in  the  Jour,,.  ../  Om.p.  Palhnl.  and  Therap.  vol    n    .,    „ 
A  marc  suffered  from  disease  of  one  kidney  and  had  to  l)e  killed.     This  organ 
was  enormously  enlarged.      It  weighed  ^i  lbs.      On  section  it  presenter'  what 
appeared  to  the  naked  eye  to  be  characters  of  tuberculosis.     There  was  no 
disease  elsewhere.     A  year  later  another  mare  which  occupied  the  adioining 
stall  began  to  l.jsc  appetite  and  condition,  and  became  extremely  emaciated 
Alter  the  death  of  this  animal  the  abdominal  lymphatic  glands  were  found  to 
be  greatly  enlarged  (some  of  them  appear  to  have  been  enormous)  and  caseous 
I  he  lungs  were  densely  and  uniformly  studded  with  miliary  tubercles.   Tubercle 
bacilli  were  extraordinarily  numerous.      The  diagnosis  of  the  latter  case  was 
confirmed    by    Mcl'adyean       Knfortunately   that   of   tl,e   former   case   is   less 
certain 

.\nntlicr   i.tther  curious  instance  seems   worth   mentioning   here  since   it 
givr.  ,1  |„nt  at  th,.  possibility  of  a  congenital  transmi.ssion  of  infection  in  the 
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Tlic  ('i>i>t[>iiialivc  Sitsccplihilitv  of  I  he  Horse  to  Iiifrdiini 
leilli  the  Three   ixpes  o/   I'liheie/e  HtieiUi. 

yaliudl  I iifee'iKii.  Iin  i--tiL;;itinii>  ot  the  t\  pf  i  >[  tlic  tule  r(  li- 
Ijacilli  tmnuliii  tin- !ii>i-t  !i;i\c  nl  nc(;cssit\' been  h\\  in  nuinlMr, 
since,  as  \vc  liaw  xth.  tlic  (liscasr  i>  la!'  Iimn  coinni.iii. 

Ncicard,  who  gaxc-  imuii  attnitinn  tn  ilic  >liuly  I't  t(|iiiiu/ 
tiibcn  iilosis,  seems  at  uur  tiiiu-  tn  lia\r  ciunc  tn  tlu'  ^_n^clu^il)I) 
that  till'  tulHTclc  bacilli  which  cau>cd  it  were  of  tin-  (ircliiiary 
inaninuiliau  kiiul'.  Ihit  in  iSijb  he  di>cu\crc(l  what  seems 
iiiidnubte(ll\-  to  ha\'c  1)1(11  an  a\ian  bacillus  in  tlir  iiuseiiteric 
j^lands  of  a  hoi-c  atfrcted  with  tin  abdoniiii.d  linin  ot  the 
disease-;  aiul  about  that  time  he  ihaii,i,'ttl  hi--  mind  eomcniin;^ 
the  etiolo!,'v  of  that  form  ol  e(|niiie  tuberi  iilo>is,  and  conchKled 
that  it  was  cau->ed  b\'  the  ;i\ian  t\i)e  ot  tubtrele  baeillii>.  I'l 
icScj.S  he  aiiiiouiiced  that  ''whiht  ;iriiii,ii\  pnliiioiiaiA'  tubercu- 
losis is  pro\((ki(l  1)\-  a  ba(illu>  identical  with  'at  ol  human 
tuberculosis,  it  is  a  bacillus  of  the  a\iaii  txpe.  Mitnewhat 
profoundly  modified  b\-  it>  pa-sai;e  tiirou,L;li  the  ii;jr>e,  whicii 
causes  the  abdominal  form  oi  tuberculosis  in  that  animal-''." 

The  statement  that  oui-  form  of  the  disease  is  caused  b\-  the 
human  type  of  bacillus  must  not  be  undii>to(nl  in  too  liteicd  a 

equine  spci  ics.  A  iiMre  ),'''\e  l)irth  to  Imir  fo.iN  iii  ^iu'o>s-,i(in.  luu  nf  these 
de\'cIoped  liibt'iLiilosis  when  yearhnj^s,  and  anutlier  dui  m)  \k  lien  f^ur  years 
old.  The  lirst-boni  alsii  may  have  t«>en  tuberculous,  (it  m  its  t'lmth  \c,ir  it 
"went  uinnR  in  tlic  back  and  had  to  be  shot."  \o  iidst-nicirtem  ex.miinatien 
is  reo.rded.  lint  t!ie  kn  u  ker  remarked  that  there  was  a  bif;  lump  ne.ir  the 
kidneys,  there  is  h(iwe\<r  no  direct  evidence  that  the  mother  of  these 
animals  was  tuberculous;  and  she  was  still  li\inc  an;!,  inesuniably.  well  at 
the  time  the  re]>ort  was  untten  (/  itm.  "f  Ciivp.  I'dllhl.  am!  ihnnp.  i^^^, 
vol.  I,   p.    2)7). 

'  In  Les  tiibcrciilKses  animales,  published  in  i8i>4,  he  wrote  concerning  the 
bacilli  of  equine  tuberculosis  (p.  17/i):  "Nous  a\on^  vu  i|ue  I'inoeulation  au 
cfihaye  et  les  cidtures  deinontrent  (|ii'ils  sont  id(  nlii|ues  ,iiin  b,u  illes  iiu'on 
recontre   rhez  les  aiitrcs  niamiiiifSres." 

*  In  iS<(6,  in  the  Hull,  de  la  Soc.  Cent,  de  Med.  I'el.,  he  described  a  -train 
of  tubercle  bacilli  which  he  had  obtained  from  a  horse  with  abdominal  tuber- 
culosis. This  strain  is  said  to  have  had  all  the  characters  of  the  a\ian  type 
01  tubercle  bacillus.  It  was  virulent  for  the  rabbit ;  produced  in  the  guinea- 
pig  a  peculiar  form  of  tuberculosis — characterized  by  a  large  smooth  re<l 
spleen  without  visU)le  lesions,  .mil  c.iused  lubeiiie^  m  the  spleen  of  a  fowl 
inoculated   intr.ivenotisly. 

3     hni.  tic  riiKl.   I'a^l.    lS.,8,  vol.   .\ii,   \\  joj. 
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sctis.^;  f,,i-  in  i.S()S.  when  Niiranl  \\u<U\  the  distinction  l).t\vfcn 
liinnan  and  bdvinc  tnlxTcIc  bacilli  had  nnl\-  been  iiintcd  at, 
while  tliat  lictwi  en  a\ian  and  niainniaiian  tul)ciTlc  haciih  was 
ahcadv  discerned  hv  the  ieadinj,'  bacterioliij^nst-.  I'rolialjjy  all 
that  Xocard  nuMnt  to  af'tirni  b\'  this  statement  wa^,  that  the 
l)nlnionar\-torni  olecpiine  tubercnlosis  \va>  dne  to  the  ;;;((;;;/»«/;,/« 
tubercle  bacillus.  He  hiniself  at  that  time  cirtainly  regarded 
all  kinds  of  mannnalian  tuberculosis  as  identical,  for  in  the 
article  troni  wlucji  we  lia\-e  quoted  he  wrote:  "On  ne  contcste 
plus  I'identite  de  la  tnberculo^e  chez  toutes  les  especes  de 
m.mimiferes"   (p.  361). 

It  tb  n  We  may  read  " mammalian"  for  "human"  Xocard 
wasprol)ably  not  far  wrouf^'as  retrards  this  part  of  his  statement ; 
tor,  as  we  havi-  said,  the  type  of  micro-or},;ani>m  found  in  equine 
tuberculosis  by  all  recent  researches  has  n -embled  more  or 
less  closely  the  box  ine  bacillus.  Hut  his  aftirniation  that  the 
abdominal  form  of  the  di^ease  in  the  horse  is  can-ed  l)y  the 
a\ian  bacillus  cannot  be  approved,  since  it  receivi^  no  shred 
ol  support  from  modern  investit;ations.  Such  investif^ations 
into  equine  tuberculosis  are,  it  is  true,  verv  few  in  mnnber: 
but  so  fir  no  other  avian  bacillus  than  that  recorded  by  him  has 
been  found  in  the  horse  :  and,  as  we  shall  see  lattT,  such  attempts 
as  have  been  made  to  infect  tiie  horse  experimentally  with  this 
kind  of  bacillus  have  not  been  attended  witli  -uecess. 

For  the  Royal  Commission  ori  Tuben  i;l,)sis  five  strains  of 


'  iiorse  Wire  in\-estiL;ated  bv  F.  Ciriftith 


tubercle  bacilli  from  the 
Four  of  these  strains  (1-:  i  din)  were  deriw  d  from  cases  of 
abdominal  tuberculosis,  tiie  other  (F  v)  (  ame  from  a  ease  in 
which  the  disease  ma vha\-i'  bei^un  in  th^'luii^s-.     N'oue  of  these 


'  R  C.'W    rill,   lief     AiMi,   \i.l,   IV,   ji.    5. 

'^  N'inisos  I-:  1  ,inii  i:  v  i.imi-  fnirii  r.isos  nt  .nemr.il  tiilx-n  iil,,si,.  |,i  the 
foiiiicr  casi-  till'  luirsc  liad  i>xtcnsi\f  lulx-rculdus  lesions  in  tin-  iiirx-ntcric 
ylanils  anil  spleen,  and  miliary  tuberculosis  of  lungs  In  tlu-  l.itter  i  ,ise  "  the 
lungs  were  closely  inliltrated  with  irregular  tubcnulous  iii.isses."  the  sjilccn 
(  onfaincd  two  firm  fihro-caseons  tumours  .ihout  j  or  5  cm.  in  diameter,  and 
I  imse-iteric  gland,  measuring  al)out  .5-1.  im.,  resemhlcd  in  structure  the 
tumours  in  the  spleen.  ]■:  III  came  frcuii  a  horse  nhich  had  enfirmously 
enl.uLied  mesenteric  glamls  V:  11  u,is  dcriM'd  from  the  spleen  of  ,1  horse 
wliich  h.id  tuberculosis  of  the  nii'senti  ru  gl.imjs,  and  I',  iv  from  the  spleen  of 
a   horse  in   which   no  lesions  uere  visible  else\\here. 


I 


•       U 


470 


'Hi;krhi.i).-,i>  in   im,  morsk 


[cn. 


straiiT^  of  l)ac  illi  bclonptd  to  the  a\ian  t\  |)c.  On  the  contrarv 
tliiv  all  j-n  -riitrcl  a  iiKirc  i<\  li--^  c\n-r  rcsiniMancf  U<  llii'  Imxinr 
t\|)c,  I  )(.-,>! -^siiiL;  identical  ( iiltiual  rli.iractc  rs,  and  tli^' >anii' >(/;(i,'(- 
III  viiuhnfr  inr  \ari(Mis  species  of  animals,  ])iit  ditfcrin.ii  in  most 
cases,  til  >Mine  vxtent,  fnmi  the  bovine  type  in  tlie  ilc<:;rcc  i)(  tliat 
\  niilince. 

!•;  I  wa-  a  t\))ic,il  Imvinr  l),ic  ilius  jn.-t  a>  \inilent  for  caKes 
and  ral)l)it>  a>  a  hacillu-  derixcd  tr<ini  flie  nx  it-~(H.  M  iii 
had  snl)stantiali\-  tlie  \iruli  iiee  df  tlie  li(i\ine  type,  I)ut  was 
probalilx-  not  qnite  in)  to  its  standard.  E  u  and  V.  iv  were 
decidedl\-  ot  low  \  irnlence  tor  the  o\, rabbit,  eti .  ;  while  li  v  wa> 
\irnlent  for  rabbits,  but  was  not  tested  on  calves*  (-ee  p.  .V'4)- 

If  tlie>''  strain-,  were  to  be  jiidL;ed  accordin.t;  to  the  \iew 
put  forward  abo\e,  H  ii  and  i'^  iv  wo\ild  be  reijarded  as  strains 
originally  bovine,  but  niodilied  somewhat  in  \irulcnce  for  the 
o.x,  and  some  other-tliau-ecpiine  animals,  by  prolont;ed  residence 
in  the  hor^e ;  Mm  would  ai)]H'ar  to  be  a  similar  strain  less 
modified  by  shorter  re--ideii(c  in  this  sp'^cics;  while  ]•;  i  would 
hv  a  boyine  strain,  too  re<  i  ntly  derived  from  the  ox  to  liave 
undert^one  any  sen>ible  alteration.  To  this  cpiestion  we  nui-t 
return  after  the  facts  have  been  more  clo>elv  examined-. 

1  he  two  U',l.^t  t\]iR,il  111  the  ^ti.iins  ef  i'i|iilne  (ninni,  liiiimii  irspcc  ti\  el\' 
as  I-;  II  and  I!  iv  (lc>(  r\  e  i  I.  -tr  ,ittciit  inn  I'.miIi  were  i  ullis  .itcil  fmni 
enlarged  siilet-ns  K  u  rcseinl)k-(l  in  eultiiralcliaractcr.scjncot  tlic  more  dysgdnir 
(it  tlic  Ixninc  strains.  In  patlmgenKity  liowever  it  ilittcrcil  nuirliudly  fnmi 
tlic  Ijovine  type.  Seven  cah  es  wliii  h  were  iiioi  nl.ited  witli  it  sulKutaneouslv, 
in  doses  of  lo  to  loo  nig.,  remained  uell  ;  .md  when  killed  were  found  to  liave 
developed  tiiherculosis  indeed,  l)ut  slight  in  the  extent  of  its  distributinn, 
and  uliuh  had  evidently  iH-ionie  chmnie  or  retrogressi»e  in  cli.iracter.  the 
disease  was  in  fa,  t  litth  if  any  more  ..evere  than  that  e.iii..e.l  ni  lliese  animals 
liy  tubercle  batilli  of  human  type.  In  r.ihbits,  when  injeitid  into  the  veins 
or  peritoneal  cavity,  it  caused  fatal  miliary  tubereulosis  ;  hut  .iltcr  subcutaneous 
injection  the  results  varie^l  in  de:;ree,  being  on  the  whole  more  severe  than 
those  jiroduced   b\    (he   hum, in.   but  less  severe   th.in  those  produced   by   the 

*  Quite  recenllv  (li*i()  I'rolmer  has  investigated  the  liai  illi  from  u  case 
of  tuberculosis  in  the  horse,  and  judged  them  to  belong  to  the  bo\  ine  tvpe, 
'1  he  investigation  however  seems  to  have  been  interrupted,  ov\ing  to  the  out- 
break of  war,  and  tlie  paper  contains  no  bacteriological  details. 

'  Very  similar  to  these  equine  strains  of  sonieuh.it  low  \  irnlence  were 
othirs  derived  from  the  pig  (pp.  40^  .joo)  and  from  Lertaiu  cisch  of  liipu.^  m 
<>nl\    in  this  latter  case  the  attenuated  strains  seemed  to  belong  not 


to  the  bo\ me  type  alonC,  but 
(  ha])ter  .\.\v). 


'f   them   also   to   the  human  type  (see 
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li'AJTic  t\po  In  monkeys  the  ili'-rasr  wliirli  it  (.insrfl  w.ik  clpriiliilI\  li->s 
MTjoiis  til, in  th.it  caused  by  cillii  r  the  l)(i\  inc  lii  llir  luiiii.in  t  vpc  nl  Ua<  illus. 
Iti  niiinca-pigs  and  swim-  f.il.il  liilici.  ulnsis  ft.Hnued  sniu  ut.incims  inni  ticin  in 
I  MTV  lasf,  l)ut  less  ra|iicll\'  tli.m  ,i(trr  kimi  parable  inpc  turns  (if  bovine  bacilli. 

TliMs  t  lie  strain  I"  ii  cjillere'l  fnmi  the  bovine  tvpeof  tiiberile  bacillus  in  being 
less  virulent  f^r  all  !lir  ininnrih  moitmned.  It  therefore  did  not  resemble  the 
liiniian  baiillii--,  nnr  i  ,iii  it  justly  be  consiileied  to  liase  even  apiiroximuted 
lo  that  type,  lor  tin  human  ha'illiis,  vvliih  it  has  but  little  \iruleiue  for  the 
lalf,  pi),;  nr  r.ibbit.  is  practic.ilK  as  \irulerit  for  the  Riiinea-piR  and  monkev 
.IS  the  boxine  b.icilhis  itself  liiil  this  str.iin  uas  .it  the  same  time  nvrc 
\  indent  for  the  pi«  .ind  the  rabbit  th.in  the  Imiii.in  b.ic  illus,  and  .Vs<.  virident 
thin  til, It  bacillus  for  the  ^;iiinea  ju^;  .md  monkey.  In  other  words  its  tani;c 
■/  >'i>ii!i'ii(,  for  \  ,irioiis  ,imiii,il  spei  ies  was  not  at  all  like  th.it  of  the  hum, in  tvpe, 
l)iit  hillowed  th.it  of  the  bovine  type  at  a  generally  lower  level.  Its  ■  ultnr.il 
ch.ir.icters  too  were,  as  \\v  have  seen,  those  of  the  bovine  bacillus  I  he  mn-,t 
reasonable  \  iew  to  take  of  it  therefore  seems  to  be  that  it  was  .i  str.uii 
descended  from  the  lioxme  tvpe.  but  .itteiniatcd  in  \  irulencc  by  residence  in 
the  horse,  or  for  some  .itlier  reason, 

Ihcstr.iiti  I-  IV  w.is  verysimil.ir  to  \:  ii  In  growth  however  it  w.is  r.ithei 
more  luxuriant,  and  it  i.-,  said  in  this  respect  to  ha\e  resembled  one  of  the 
more  e.isily-f>rowin«  e.\ani)iles  id  the  bo\  ine  type.  Its  virideme,  whic  li  u.i> 
very  tlioroiiv;hlv  tested',  followed,  like  tli,it  of  ]•'.  ii,  the  ranf;e  of  the  bovine 
type,  but  .1*   .1  louer  1(\  i| 

Nritiirf  III  these  .it tciiuat ((1  r(|iiinr  -trains  in'ocnti'd  the 
least  iiscinlilaiK  r  tn  avian  li.iciili,  ,in(l  \vc  have  (-ndcavoiircd 
to  sliiiw  tliat  they  cannot  hi-  identified  with  hiuiian  hacilh. 
Moller-,  it  is  true,  has  obtaintnl  in  Korli's  Institute  tor  Infoe- 
tious  Diseases  in  Herhn  an  e(|uine  strain  wiiich  he  retiards  as 
belongin,!,'  to  tin-  iiuinan  tvpe;  hut  it  is  jierhaps  not  unreason- 
able^ to  suLTf^^est  that  this  may  ha\e  beloni,'ed  to  the  class 
we  ha\i'  just   been  considering. 

Zwiek  (i<)io)  stated  tliat  se\en  cases  of  e(|uine  tiibeit  ulosis 
iiad,  up  to  that  time,  been  invcstiuated  at  the  (iesundheits.inif , 
In  six  the  result  was  .dreadv  known  The  bacilli  from  .ill 
these  were  \irulent  (on  subcut.ineous  injection  of  it!  lUj,'.)  for 
tlu'  rabbit,  but  one  was  less  xiruK'nt  than  the  rest,  it  pro- 
duced in  si.\i'r;il  rabbits  onl\-  local  tuberculosis.  The  i^Towth 
of  thi-  strain  .md  of  two  others  recalhyl  that  of  the  luunrin 
tviH'.  1  he  lest  po->csscd  .ill  the  unmi--  .dile  characters  of 
the  bo\ine  t\-pe, 

Mcl'"adyean  al-o  srenis  to  have  ]ire\ioiisl\-  nu  t  with  Inunaii 


'    .N.imely  on  si.\  i..ihi-~.  .i,-,  in.iny  iiioiiki  v^  .md   h.iboons,  .md  mor. 
hll\    r.ibliits,    besides   >wine   .ind   >;iii'ie,ei>i^s. 
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"I'  .ilti  ini.ilc  il  1  i|iiiii(    ^tr,iiii->'.      In   ntnj  \\r  inji  (  led  j  c  (  .  nf  an 

iinill-in|l     in.ldi-     I'ldlll     (lie     tllhiKuldll-     -plrrll     nl     ,1     hol^c,     aiul 

^Imwiiif;  tul)(iilc  liacilli  ill  >\r\\-  tuld  ol  tlic  niic  i(i-(  (.jir,  iiiln 
till'  |u,!;iilar  \tiii  .il  a  twn-\Tai -old  Ik  ild.  lln  animal  licianir 
ill,  it^  r  spiral  ii  111  iiK  k  a-^d.  and  it  i>n--(iit((l  s\ni|)t(im-  ])iiintiiiL; 
to  a  miliaiA  tnlx k  uli.-i>  of  fhr  Iuiil;-,  It  ,iNm  iractid  t., 
tnln-K  uliii.  lint  the  s\inptiiiii>  subsided,  and  -i\  iiitnitliN  altri 
iiKiciilatiiin  tin-  animal  \va^  in  rxcdli nt  rdiulitidii.  and  t^i  all 
"iilward  appi.iraiKc  piilntlv    lualtliw 

W'f  mav  (]ii(--ti<iii  uhi-tlK  i  tln'  picnliar  --tniiii-  d  tnlnrcli- 
liarilli  of  iqiiinr  iiriL;in,  wliidi  dd  not  rontonn  ixarth'  to  aii\- 
of  the  Will  irconni-,  d  tv|v-,  l.iit  wliirli  n-^frnliji  d  tli''  l)o\in.' 
t\p''  inoic  rlo-ih-  than  an\-  ot  thr  otln  i^,  w,  it  rciciitK  of 
Ixivinr  orif^in,  Imt  modifird  more  or  li'ss  profmindlv  hv  rnntimu'd 
ii'sidciicc  in  the  ho|-->i'.  or  whithrr  thcv  rcpr.'-;rnt  a  tnir  npiinr 
t\i)c,  with  rharaitn-^  lirml\-  im]iii— d  and  ivndind  alnio-t 
pi'iinaiicnt   1)\-  n-idmci'  for   Iohl;  a,:,;rs  in   the  hor-i-  itself. 

W'l'  lia\r  Mill  in  a  |)ri'\ioiis  i  ha])t(  r  that  the  di-tin(ti\c 
fharactci^  of  thr  will  known  t\pf>  of  tiihrnji-  bacilli  arc,  to 
savtlicKa>t,  wiA  >tal)lc,and  that  it  i^  ditticnlt,  if  not  iim)i,^^il.l,., 
to  altiT  them  artiticiallv  1)\-  jia^ai^c  throntih  animals,  \\\.  nia\- 
tlicrclorc  ivasonahly  assume  that  if  the  peculiar  str.iins  which 
wc  are  now  <on>iderin,t;,  coiistitnte  a  true  cipiine  i\-])e  tln'v  will 
prove  as  stable  as  the  other  well  known  t\i)e>  when  exposed  to 
passaf^e  throiiLih  ai)pn)i)riate  animals;  while  il  tiie\-  lia\e 
s})riinf;  from  boxine  bai  illi  and  ha\e  had  a  not  too  tar  distant 
bo\-ine  origin  tlie\-  will  piiAc  Misceptibl.  to  modif\iii,-  intin- 
once,  and  will  return  more  or  les^  rcadil\-  to  the  bo\ine  t\|)e 
on  passaj^e  thron-h  the  .all.  The  jact  that  the  strains  in  (pus- 
tion  are  not  identical  with  one  another,  but  exhibit  differences 
in  the  de;;ree  to  which  they  depart  from  the  bovine  tv()e  is  in 
favour  of  the  latter  hvpothesis.  On  tin-  other  hands  ]iassa,i,'e 
e\)U'rimeiits  actually  carried  out  with  these  strains  ha\e  had 
Hiicertain  results, 

'  In  U)oz  he  wrote  as  foil,, us  :  ■'  It  appears  probable  tliat,  whatever  lie  the 
usual  source  of  the  tiibcnlc  l),i,  i||j  uiij,  winch  horses  are  occasionaUv  naturallv 
infected,  the  bacilli  fonnd  m  the  lesions  at  the  time  when  the  horse  suceiinibs 
to  tuberculosis  are  less  virulent  for  all  animals  than  those  founil  in  the  case  of 
linvine  tuberculosis."     Juurii.  ./('..»»/>.  /'uM,./,  an,/  1  hc)a[-.  vol.  xv,  p,  15-. 
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Sivcral  passaRC  exix-rimcnts  «ir<-  itt.mi.dd  l.v  (;,,ililh  «itli  each  of  tlics,. 
■iiuses,  som-  in  calves,  others  in  ,.,l,:.,i.  I  1„  .c  r.M.lt.-.l  iii  son.o  <  ..sos  in 
'M  .n-r-'Mv,-  nf  Mr,,!,  n,  ,■ ,  in  one  ex,..,  u,„nt  «  itl.  eacli  viru-,  a  complete  inere.ise 
>'V  lo  il„.  -t,„„|,„,|  ni  ,i„.  |„,wne  type  took  place.  Imt  in  others  there  was  no 
■iMtiye.      No  ,lc„nite  conclusion  can    be  .lra«n    from   tlu-M-  experiments  ,,n,l 

'  •ninth  ,loesn,,t  attempt  to, Iraw  any-  for  one  II, . 1st  recogni/.- that  the  evp,r, 
M,ent,swhi,-h  ha.l  a  netratnc  ,,  suit  .,r,-  pist  as  significant  as  th,.>,.  uhi.  h  h  ,.|  , 
(H>siti\e  one. 

l:'\/uri,iin!/<i/  fi,fu/i..„.  llaMn-  <|,  -ni|„,|  tli.^  1,,„  illi  f,Min.l 
in  natural  in-tan,,  ,  ,,|  ,.,|,nn.  tnh.i,  iil,,Mr,,  l,t  n->  n-u  pmcv,! 
'"  i'l'l'i"''  li'AS  til,'  ii,„M'  r,a<t>  t,.  ,irtih,  ial  inn,  nlathui  ,,| 
tnl.,nl,  j.aiilli  ,,|  vati,,n>  t\|),s;  ,,„,!,  pai  ti,  ni.u  l\'.  1,1  ,,. 
.xaniin,  it.  mim  ,  ptil.ilitx-  t,,  int,,ti,m  witli  that  tvp,.  wlii,  1,  i, 
1M'(  nliar  to  tli,'  }\n]^r  it-.i!'. 

Pa-Hn,L;  ,i\-,t  the  carlv  w,uk  ,,|  (  lian\can  ni  win,  li  it  is 
po>.\h\r  ,,nl\-  t,,  i^n,--  at  tlir  txp,'  ,.t  i.a.illn-  cnipl,,v,,l,  l)nt 
uhuli  ,Mal,li>h.,i  til,'  ta,t  til, It  the  li.T.,  ,an  In  inl,rt,-,l 
'  \l)rrini,ntallv.  wv  n.uM-  t,i  tliat  ,,|  ,\,„ar(i  ul„,  .,...,,„  to  has,' 
ini't  with  r,,nsi,|,Tahl,'  ditti,  nlt\  in  inn,  tin-  thr  h.^iM,  rViu  1)\ 
intra\vii,,nsinj,Ttion.  In  i-^'in  Md-adv.Mn  (  auscd  in  thissp  cics 
>'\  animal  srwiv  iniiiar\  tnhm  nlr.-i-  ,.1  Juno-,  ulii,!,  w,i>  tlnvat- 
•nin;;  t,.  rans,'  d,  ath  ,.n  th,'  tu,nt\-ln-.t  d,i\-  ;ilt,r  in,.culation. 
I'V  injictin,!^  intravrni.nv|\-  M.xfv  minims  ,.|  a  lath.r  nnlkv 
'"'iiKiun,  v.Tv  ri.h  in  tnhml,'  l)a(i!li,  and  mad,-  tmm  th,' 
tnl),  rcniar  si>l,i  n  nf  anntli.r  lior,.,'. 

In  i.|()i  Rawncl  ivportcd  t,,  the  Tnh,iTnl,.-~i>  Cm'^iv^-,  in 
London  th.it  he  had  inj,ct,.(l  tw.,  hors.-^.  diicrtiv  into  tlic  hum 
throii-h  the  thora.ic  wall,  with  niltnivs  ,,f  tiil.cirl,-  bacilli  ni 
l"i'"an  and  l.,,vin,-  ,,ni;in  ivsp,rtiv.lv.  A  marked  dittmw,- 
was  not.d  111  the  .-tT.rt.  ,,f  tli,-  tv^  mltnivs;  whil,.  th.-  human 
""'■  pnuiu. .  ,1  onlv  a  littk-  loral  tnhriTiilosis  ot  a  n.ui-pn.f^.vssixv 
rhaiart, T,  am]  did  n-'t  app,-ar  to  all,rt  th,'  h.-alth  ,.f  th,-  animal 
the  l»,vnir  inltmv  raus.-d  m,,,!,-  cmariati,,n,  (|ni,kcnin,-  ,,l 
ivspiration,  rxtcnsiw  tuhcculosis  ,,f  th,-  pI,Mira.  and  chaiii^cs 
m   till'  hin,os  and  bnmchial  ,i,'iands. 

riir  m.  .St  ,'xtrnsi\v  cxpcrim.nts  which  haw  a>  \vt  h.vii  made 

oiitIuli(.iM,u,r,,thos('carn,(luut  hvI-.C.rittith  forth,' R,.yair,,m. 

niissi.  .n.     Th,ir  results  are  ^'t  .,ut  in  th,-  iollowiuf,'  tahle'(p.  474) 

From  tlu-s,-  I'xperiments  we   see  that    th<-   horse,   whili'  ii 

UKiv    -u(,  iiml)    to    intravenous    in|,,(tion.    resists   infection    In- 
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Tyf>es  of  Tubenlc  Bacilli. 
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If 
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Bovine 

lO  lllR. 

\Hvk\ 

iO  il.ivs 

(-' 

Avian 

II)  inp 

Oie.l 

IS     . 

r^ 

i^ 

-'4 

Kquinci  \: 
..        (K 

Ml 
IV) 

lO  MIK 

Du.l 
DkmI 

1" 

K.-.IIII 


I'ulTwon.iry  i  iiln  i 

<  illnsis 
("ipn.  Infri  t    (  Nil 

sin  tv|K) 
( iiii.   Tiibcri  uIumm 
( Icn    I'lilHTculosis 


!k' 


Bovine 


S  1  , 


a 

(0 


5"  '!>»-' 


.5"  "IK 


(2    <i;iys.     Small    IdciI 
caseation     of     nearest 


Human 


Avian 


i"  "UK' 


5"  •"« 


loo  mg. 


K(iuine  ( I-  III       yi  my. 


i"  ■",'- 


Killol  1 
lesion, 
Hl.in.l. 

Killed  ij(  (lays.  Scar  at  se.it  ol 
ino(  Illation,  caseation  of  nuni 
eroiis  |ireseapniar  glands,  num- 
erous hard  transliurnt  tuher- 
eles  111  Iiiiius,  and  .i  moderati 
iiuuiIht  of  mitly  tubercles  ui 
li\  er  and  sjileen 

Killed  I  todays  Local  tubenu- 
lofiis  only.  At  the  seat  of 
inoculation  a  scries  of  small 
softened  <  .iseoiis  nodules,  and 
a  pea-siyed  caseous  nodule  in 
one  of  the    presc.ipul.ir   Hl.inds 

Killed  I5,S  (lavs  .\  sMi:dl  iilier 
at  the  sc.it  of  ino(  iil.itioii.  and 
a  caseous  nodule  in  ea{  h  of  two 
prescipul.ir  glands  i.n  the  same 
side.  No  disease  el.sewhere,  ex- 
cept for  a  "greyish  pat(  li  "  anil 
two  greyish  nodules  in  the  Kings 

Died  ^!S  days.  Ai  ute  septic  peri- 
tonitis. The  only  evidence  of 
tuberculosis  l)em)T  ,i  tibrous- 
walled  cyst  .it  the  seat  of  iiuk  u- 
lation  .and  necrosis  of  sever, ij  ■  >{ 
the   presc.ipular  glands 

Killed  130  d.iys.  Sm.iU  local 
lesion,  caseation  in  some  pre- 
scapular  and  neighbourm;,' 
.cl.mds.  .\  few  11  mute  tr.mslii- 
icnt  tubercles  SCI Itered  sparse- 
Iv  in  lungs,  spleen  and  liver 

Killed  I. '5  days.  111.  (;cne.T\l 
tuber(  ulosis 


Bovine  loom-.       Kill.   1    101,  d.iv-      (  ,im-.,  ( .il<  ,11, - 

oils  tubercles  in  ier\ical,    lues 
enteric,  and  colic  glands.      I  uo 
doubtful  nodules  in  liver,  .lud 
one  in  lungs 
■  >  100  nig.      Killed  t^j  days.     Casef)us  iiodul.' 

in  (Uie  ccrvicil  and  in  e.ich  of 
two  mesenteric  glands,  l.ungs 
liver  and  spleen  c(Uitaiued 
hard  nodules  probably  para- 
,       sitic  in  origin 


From 
R  C  T.  I 


experiments  by  F.  Griffith,  except  No.  i,  which  was  by  A.  S.  Unmtii ; 

III.  h'lf.K  Ap)),  \-ol,  IV  and  v(d.  i.  p.  45. 
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Mil).t,tanc(.us  iii.,.ul.itiuM  in  .i  MiipiNuiL;  niannn.  ul„  th,-,   tl,,. 

I'.lClIll    hr    ,,|    l.,,vil)r,   .ivi.lll    ,„     lilim.lll    t\li.'.       lA,  I,    -,,,    ,1,1,     ,,t 

'""  ""    '">"  I'  1'  I'-H  illi  .idministrn  ,1  u.  thi.  u,iv  ] Iik v,|  nnh  a 

Muall  I.M..n  .,t   tli,    .,,,1  .,1  i„|,.tin„,  ,„h|  .,„,„■  cavnu.  paldus 
"1   th,    luai.M   Ivmpiiati,    i^laiul,,  and  I,  tf    i!„.  int.inal  ..i-aiw 
•I'lilr    unaftntrd:     wlnl.-    in    anml,,,     it    ,  ai,.,.!    tiiLn,  n|?,.w 
wKi.'ly  distnlMit.d  ind,,d.  l,„t  m   v,-,a    nmd,  ,al..  ^,A,ritv.  and 
I'trnon.s.nv  m  .haia,  trr.      Avian  and  human   t\|...s  ,,t  1,,,.  illi 
I'lodiind  ,  \,n  l(-.s  .■t'fcct. 

At  tia  Ci-Mindli,  it,anil  in  l'„  ilm  Tu/,.  (i,,,,;)  |,.,i  ;,  ,,,.,|  ,,„ 
tw  <n  thirr  n,nntli>  with  diltiir.'.  .,(  avian  tnlx-ivl,  l.a.  ,11, 
(-1 1  t,  st-f  nh,  uiltnn  .  in  all  Ivin^-  .■nipluwd  t,,r  fl„.  ..xpnnn.n! , 
I IH'  anitnal  irniannd  prtfrctlv  wll  ;  its  n,,„vt|,  was  nut  ,  lurk.  <1 
"1  II"  i'.i-t  ;  and  whm  it  wa>  kill,.,!,  alt,r  thr  laps,,  nf  n.ailv  a 
V.  ai,  tluic  was  no  trace  .,|  tulxn  iilosis  lonnd  in  its  body. 

""■'■II.Mt  .,1  UcdiiiK  with  hnvinc  bacilli  (room?,'.)  (toivtnm 
I"  CMiliitli's  cNiiiiimcnts)  was  nnnimal. 

ilir   rrsistan.v  shown    b\-   thr   li.as,.   to   inlVrtion    with    the 
'■"niinon   tvp.s  of  tnl„  >,  !,■  bacilli   was,  a,  u,'  have  said,  sur- 
I'lisin^;    fsjiciallx-  whcai   w,.  ivmnntn  i    that   the  horse  is  not 
entirely  iivnmne  to  naturally  ae.imr. d  tni),  reiilosis.      It  remains 
t"  see  what  is  its  decree  <,[  Sllseeptil)illt\    to  infection  with  the 
l"culiar  strains  of   bacilli   derived    tnan   nieinb,-rs  of  its  own 
species.      Almost    the    onl\-    experiments    which    bear    on    this 
cpiestion  are  those  of  F.  (.rilfith  ;  unfortiinatelv  th.A'  are  bnt  few 
in   number,  and  their  results  an    irre,i,nilar.     The   intravenous 
injections  Kuv  us  no  help  in  elncidatin.i^  this  riddl.-,  since  not 
only  the  eciuine  strains,  bnt  bov  uu  and  avian  strains  also  cans,  d 
tatal  infection.     There  n^niain  onlv  two  subcutaneous  injections 
<.t  eqnin,'  bacilli.      Tli.'  strains  sel.ct.d  w,  re  those  with  the  most 
marked  peeub   ,iti...     The  dos..  was  50  m,L;.    One  of  them  (K  iv) 
produced  s.>vereilhi,.ss  and  .general  tuberculosis,  while  the  other 
(!•:  11)  caused  little  more  than  local  lesions  limited  to  the  seat  of 
inoculation   and   the    n.aivst    Ivmphatic   .inlands.      The  results 
l>eing    thus    conflictinK    the    question    remains    an    ..p,.,,    on,. 
whether  or  no  tlieiv  is  a  tyj),    ,,f    tnb,iT|,    bacillus  specialh- 
adapted    t,,    nw   in    the  horse,    but    perhaps    the   evidence    is 
rather  in  fa\our  of  the   former  •ilf*..no«i, ,, 
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I  li. 


III!'    1iil;1i    .|i;;i,c    (,f    rt--i-f;iiii .     i.|    iih-    Iku^c    t(i    i\|>(ii 
iiiMil.il    lull.  1.  m|.. sis.   (■(.iiil.in.  il    Willi    III,     |,i(  t    that    it    ■.iilln^ 
•''    tiiii.  -   I1..111    thr  natiiul  (ii~,  ,i-r  Miiiaiiw    muviil.iiii.  d       W( 
^''■'1'  "'■'    I'i'it   •!   -iiuilai    |iinli|,  111  aii-i^  in   tli.-  (a..    n\   tli.    tln^; 
In    tliat    ra„     w,     .liaii   ^u--,  m    a~  a   po^^iblc   uxplaiiatiDii    tlic 
.idjiivatil  ai  tiiiii  III  Miiiu   [in  (li^iKisiiif,'  cause,  possibly  excessive 
irln  tji.ii    Willi    iiitr-,tiiial    Wdiiii^.    ImiI    mi    tin     Iim|„     ,iik    -m  li 
liiv,lNp,„iii.^.    laii-.-  u,ail,l  M'.ni   te  1»    j,  .,  likrl\  .    ih.    pinhhin 

''"   I'   l"l'     1-    \Mlll'>l!t    MillltlMll  ll    I,  ,|,-Mlal)|r    111, U. Ml     t,,    pi, lilt 

'""  li'i'  ••  la:  (  wlii,  ll  ni,i\-  po-sihK  !,^>,  II  thr  (lilliriilt\-  l,\- 
tliKiwiii-  (luiil)t  Mil  It- \.i\-  cxistincr.  (iriilitli  -  (  xpi nm.iit-. 
'"'  'll''  "'''^'-  "t  ■<iiiiuiii\.  wvri'  (allied  mit  i-xcUisivcIy  on 
Daiiiii,.,,!-  pmii.  -,  and  it  i-  wl  iinp..,s||,|,-  that  tliese  may  be 
inor.'  u>i>tant  \i<  int..  ti..ii  with  tiih,  n  I,-  \,.v  illi  than  iiimv  hii^hh 
sljcciali/cd  liiTcds  ,,|  the  i^cniN  (V//f;(s     s, ,  jari.nr  h.i-iKit  liraid 

"I    ~|"'lllall(  nil-     lllhrll  ll|,,-i-    ill    thr-,'    ..1     (.tllrf    iM.lUr-. 


viniiiidiv  iiiiii  <  I'ln/if^inii:,. 


ItiiIII    the 


iiv,;^(,iii;^  n  ,iru  ut  thi'  iNid.iHf  nlatiiii^  t.,  thr 
'■th,|M-\  ,,1  ,,|uii„.  tnl„i,iil,,-i-  111,  |,,||,,win;^  tacts  ciurfMc: 
""■  till,,  1,1.  I,,,,  ilh  I, ,1111(1  in  1,. anils  ,it  lull,  r,nl,,ns  lioix- 
r, -.■mhic  th,  l„.\iii,  t\p,^  ,,t  iiil,c|,l,.  hadlhi-  ni,,iv  (l(.-,l\- 
tlian  (itlh  r  ,,|  th,-  ,.tli,i  twn  t\pi-,  s,,,,,,'  ,,|  thcin,  indhahh 
a  minority,  coiilnini  (l.,-,|\-  t,,  that  t\p(,  hut  .,tli.T-  depart 
from  it  inon-  nr  I,-  uid.lv.  Th,-e  latter  have  tlie  cultiiral 
(harad.r-  i.|    the   t\p,',    hut    are   le>-   siriil.-il    Inr  all   aniinal- 

^^''i'll    ll'l'^''    '"'n    t(-ted.    except    ].,lhap-    ill,-    ln  ,1-e    its,-if. 

ILi-  lad  that  tlu-se  -train-  seem  tn  lorin  a  cdiitiiiiKnis  scric-, 
with  some  identical  with  the  hovine  l)acillii-  it-ell.  other- 
departing  widelv  Inmi  it,  aiid(ith(-r-a.L;ain  -liowin,^  iiiteriiKxUate 
properties,  m.ike  it  app.-ar  vrw  innhahl,  that  thev  lia\c  all 
arisen  from  the  ho\ine  tiil)er(  le  l)a(  ilhl^,  Imt  at  \ariai)l(- 
distaiices  ol  time,  and  that  whil,'  some  ot  them  Ikuc  not 
re-idcd  in  the  horse  |,,n,i,'  en(,ii-li  to  haw  under-one  any  seii-ihle 
;dt(  ration,  nthi  is  haw  li\ed  lon-,'er  in  their  new  host  and  ha\c 
Ixdiuu-  !n,ir(-  ,,r  1,-—  i)rotoiiiidl\-  moditied  In'  their  clian,L,'(-  ol 
eiuiroiiment.  It  i-  perhaps  natural  that  iii  d,,in.^r  ^o  thev 
should  ha\(-  lo-t  to  -oin,-  extent  their  power  to  thri\c  in  their 
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rs  iiiii!!-:  AN   I  lur.i    \w\    ,,i    r.  \i  ii  n  - 


"'"•  li"-'  'I"  "^  .iiiil  'I  It, nil  mIIki  . imiii.il>  will.  Ii  M^nKtiiii.- 
.ill"i<l  a  li'iiiic  tn  tlir  Im,\iii,  tiiluK  I,  !).((  illu^,  .iiiil  -liiiiild  liavf 
iIhi'I'N  lM<i,mr  I,,.  Miiil.iii  |,,i  tlicst-  spt'ck's;  hut  svc  <ln  imi 
\'tkihiu  tor  ( ,  it.iiii  wh.  th.i  111'..  af\|)i(  ,il  niuiiii'  -,tr.iiii>  ,11. 
"i"!''  Mini.  Ill  Iwr  III,'  |i,,|v,  til, ,11  III,,  l„,\in.'  I).i.  iIIin  n  .i> 
as,sur((il\-  they   -.iionM    h,    ii    th,  \    ji.u,    .KJ.ipt,,!    ih, m^rives 

sprci.lih-  ti)  Ii\C  ill    111.'    I.,,(|\    ,,|    Ih.il    ,1111111, ll  I  ||,     ,  \Kl<IUr   nil 

this  point  i-  iiir.if^ir  .iiiil  hik  m  t.iin  .  Iml  pri  hajis  km  tin-  wliul.' 
It   inclini's  touaid-  tin    .id,-  (,|   ih,-  li\  potli,  .i.  sui^'f^'cst.il 

II     UV     Illa\-     ,1.-11111, ■     pKA  I-KHmIK-     tlir     tllltll     n|     tl|,       \U\\ 

whnli  lia.  Imiii  pill  i,,i\\ai(|.  tin-  lurtliri  ijiirstinii  aiNc.  :  Imw 
!•"  'i'^'  tlir.r  jKMili,irl\-  .i|iiiiic  -trains  adx'.iiu  id  toward-  a 
ii(Ut\M,,,,i  -,|i,di  \V(  s.i\  \ari('t\--'  \\r  lia\c  aiun.  d  in  aiiot|i,r 
'''•ip'''  'liat  tlif  (  \idiii(v  coiicfriiint,'  tli.'  staliilil\-  ot  lli.  tin,,- 
rr,o!4iii/,(i  tvpc-  point-  to  the  roncliwio  that  thru  .pr,  i  d 
I  ii.irartrr'^  air  so  tiiiiiK  iin|>i(--(d  ill, it  th(\  (.iiiiiot  lir  i  ,i-il\ 
ahci.'l  \>\  rliani^in^  thiir  rii\  ironinnii.  and  uv  .ir,  in,  hiH<| 
on  the  uiioir  to  rcf,;urd  thiin  as  \ari(tifs  Arc  tii,  -p, ,  lal 
rhaiact,  I-  of  tlusc  (■(jiiiiir  strains  r(|iiali\-  stahl,"  llrrc  .i-.iin 
thi' ovidfiuc  is  iiisiit'lK  i,nt,  Imt  mi  tli,'  ulioji-  u  i-  in  la\-our  ,)l 
a  ni't,'ativc  answer,  .md  wi-  arc  iiu  lined  provisionally  to  n-iMid 
till'  peculiar  cquiiu  strains  (,t  tiibm  |,  i.aiiili  a-  d,si-,n(ird  hut 
niriith-  s,,ni,'  more  recentl\-  than  others  li  mi  tli,-  bovine 
liiliercli'  bacilli. 

The  (Ml, -tion  cannot  be  de.idcd  ditmitelv  a-  \et  :  but 
(  noii-h  exiK  rinieiital  work  lias  b,  ,n  don,-  to  ,)p,ii  up  ,i  pii,bl,  ni 
ol  tinat  interest  :  and  it  is  to  be  iio|),-d  that  s,imi-  investigator, 
siitticieiitly  endow, -tl  with  means  for  so  comi)l,-\  ami  <  o-l  Iv  an 
nndcrtakini,',  will  be  found  to  ft.llow  it  up  to  a  lastin;^ 
coiu'lusion. 
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B.  J  iihin  u/nsis  ill  the  Ass. 
The  ass,  as  we  lia\-e  said  ain-adw  ha-  s,  Idoin  been  known 
to  suffer  from  tuberculosis.  I'p  to  i.Sijcj,  accordiiif,' toStocknuin, 
only  oni'-case  had  be,-n  reported  in  this  species,  and  not  nioie 
"han  one  or  two  in  the  nmle.  I.ittl,  m,.re  than  ten  yt'urs  later 
(iaulticr  remarked  tliat  spontan,',iiis  tuberculosis  iiad  b,H-n 
observed   in    tlies,-   animals   on    a    number   of  occasions;     but 
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\\li(tliii  nil  all  thc-r  tlif  cx'itUiirc  uf  tut)rrcul()sis  was  > oii- 
(  lii-i\r  (ir  nn  it  udiild  !)<•  diltunlt  to  say. 

I'lir  a-.s  liL;;ii-(s  ami  in;;  tlir  animals  which  Cliauvoau  siic- 
iirdid  111  iufiTtin,!,'  rxprrimriitaliy  with  tiibcrculosis ;  aiul 
hntli  human  and  Ixivini'  inati'rial  was  toiind  to  Ix.'  ehective 
f(ir  intt'itinj,'  it.  I^ut  it  is  tn  be  iintfd  that  tiir  injt'ctioiis 
wiiT  intravi'iDiis,  and  tiu-  matmal  cmulsilird  tissue.  E^vn  so 
tlu^  di^iMSf  produ'iil  was  not  prof,n-cssivc.  or  cwn  transitory. 
Till-  tulvrcli's  wciv  ronhmd  to  the  lungs;  and  in  ord-r  to  sit 
thrill  it  was  -aid  to  be  necessary  that  the  animals  siioukl  !)<■ 
killiii   twentv  hve  to  thirty  days  after  inoculation. 

\i(]iurat  (iS()6)  injected  more  than  thirty  asses  wi^h  tulier- 
culo-is  in  the  vain  attempt  to  f.,'ain  an  anti-tubercuiin  for 
therapeutic  use.  No  di'taiis  are  given,  nor  arc  the  sourct's  of 
the  iidecti\e  matirial  mentioned,  but  the  .general  statement  is 
made  that  in  a>>e-  intravruously  infected  "mechanical*" 
tul)erculou>  fori  inr.n  in  tlu'  lungs,  but  the  bacilli  do  not 
i,iultij)lv.  and  the  animal  recovers  completely  and  is  tubcrcle- 
fre(    .iftrr  tliirt\-li\-e  to  forty  davs. 

|ohiic  (iS()7)  injected  with  culture  of  tubercle  baciir  'u 
i-s  foal  six  months  old  both  intravenously  and  intraperitoncc.  . 
riie  .inimal  was  \<  Jed  forty-seven  days  later,  when  tuberculous 
ai)scesses  wei\'  found  at  both  jioints  of  inoculation,  acute 
miliavv  tul)ercuiosi>  of  lungs,  and  marked  swelling  of  many 
hniph  glands. 

Stockman,  in  1^09,  injected  with  tubercle  bacilli  two  asses 
and    I  mule,  intravenoiislv,  with  minimal  or  negative  results. 

1  he  (lo.ics  were  small,  ij.uiiely  "an  ordinary  si/ed  jilatinum  loop-ful  of 
1  iiltiiru  nf  tubercle  bacilli  fi  .ni  an  actively  growing  glycerin-agar  culture  <ii 
live  weeks  ^taluiing."     The  origin  of  the  culture  is  not  recorded. 

Kxp  I,  Ass  I  rc.iclecl  to  tuberculin  about  three  'veeks  after  inoculation,  but 
continued  ni  prifect  health,  .\fter  about  three  nioiitlis  si'.e  w.is  sold  .iiul 
reinained   uell. 

FCxp.  .!,  .\s3  2  aK.i  (li\eloped  .1  ca]i;uity  to  react  to  tuberculin  shortly 
after  injeition.  and   like  its  fellow  reinauied  well,  anil  put  on  flesh.      It  was 

'  "  .•\nainischc,  luecli.niisc  hi-  'riilirrki'liiotihen  "  i>  the  exi)ression  used. 
l'rob,d>lv  the  idc.i  of  )>ieihaiiisi  lir  is  that  tin  fori  were  formed  by  the  action 
of  the  poisons  present  in  the  bacilli  intr-Hluced,  that  is  to  say  luechaiiic.dly 
and  not  as  the  result  of  any  true  infection  or  development  of  the  bacilli  in 
the   body  of  the   ass. 
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kilk-il  ahiiiit  li\c  UL'cUs  .ifti-r  inocul.itioii,  ulien  alioiit  tuo  clii2(  n  uiacrosi  cipi. 
iiinliilf.>,.  varyiiiK  in  si/e  from  a  pins  head  to  a  small  pea,  were  found  under 
the  pleura  and  in  the  lung  substance.  These  showed  no  sign  of  caseation 
and  were  "very  like  the  iisru.!..  tuluTculous  nodules  m  the  lungs  of  the 
sheep  "  Cuinea-jiigs,  injected,  eac  li  with  - 1  .c  ,  of  an  i-nnilsion  of  these  nodule.s, 
did  not  dtvelop  "a  sperk  of  tuhenle,  although  the  inoculated  ni.ilcrial  wa.s 
fairl}'  rich  in  b.icilli'." 

iCxp.  ;,  Mule.  This  aniiii.il  also  developed  a  capacity  to  react  to  tuberculin 
some  time  after  inji'dinn.  and  like  its  fellows  p.rcservcd  all  the  ajiiiearances 
of  health,  l'i\  c  wee!,,  alter  injection  it  was  killeil  for  the  dissecting  room. 
No  complete  post-m..i  fm  examination  was  made  for  fear  of  siioiling  the 
organs  for  disection,  but  it  is  recoriled  that  no  distinct  nodules  were  f.iund 
III    the    luiig>. 

Tile  j)an(  it\  or  abstncc  of  i,vidrnce  of  tiibficuldsis  in  the 
I'.xpiriincntal  .tniinal.s  which  we  liave  just  lu'i'ii  considfiiiif,' 
may  \>r  atUil)iitcd  witli  .^rcat  probability  to  in.surtciency  of 
dost',  and  in  the  cast'  of  Stockman's  experiment-  an  additional 
reason  is  supplied  in  th(>  fart  that  the  bacilli  were  from  <  ultures 
and  were  injected  suspended  in  some  innocuous  tlnid.  When 
wiiat  we  may  reasonably  assume  to  have  been  larger  doses  of 
einulsihed  ttibercidoiis  tissue  were  employed  for  injection  into 
the  veins  of  the  ass,  lar  nmre  serious  consequences  ensued. 
This  wa-  the  case  :  some  experiments  whicii  Stockman 
subsequently  carried  tjiit,  and  also  in  a  iiiore  extensive  series 
made  by  (iaultier. 

In  Stockman's  experiment  (No.  ,:i)  .\ss  C  received  an  intravenous  injection 
ol  s  c.c.  (jf  an  emulsion  made  from  a  pea-sized  nodule  taken  from  the  spleen 
of  a  tuberculous  horse.  This  ass  actually  died  of  acute  miliary  tuberculosis 
of  lungs,  alxjut  seven  weeks  after  injection.  "  The  lungs  were  simply  crammed 
with  tubercles  of  greyish  white  colour.  The  glands  were  slightly  swollen  and 
c  ongest.^d,  but  showed  no  tubercles."  .\t  tli  seat  of  inoculation,  by  the  side 
of  the  vein,  was  a  ca.seous  swelling  the  size  of  a  bantam's  egg.  The  other 
organs  appeared  to  the  naked  eye  perfectly  healthy. 

C'.aultier's  e.xperiments  appeared  in  moo.  Here  again  the  injections 
w  "  intravenous,  and  the  material  employed  eniulsifieL  tissue.  This  material 
was  pre|)ared  from  the  lesions  of  rabbits  and  guinea-pigs  dead  of  lx)vine 
tuberculosis,  (iaultier  gives  particulars  of  ele\en  suth  e.xperiments.  The 
animals  all  became  ill,  and  no  less  than  eight  of  them  (/;(-(/  of  pulmonary 
tuberculosis. 

'  Ihis  IS  a  most  interet'  observation,  and  is  direct  evidence  that  the 
lesions  were  cured.  It  w.'  rne  o*  the  surprises  which  awaited  those  who 
arried  out  the  experimen,  .vork  of  the  late  Koyal  Commi.ssion  that  in  the 
old  (juie.icent  tubercukjus  lesion.-,  of  man  Iheie  might  be  inimerous  well-formed 
tubercle  bacilli  visible  on  microscopic  exairunation,  and  yet  the  inoculation 
ol   guinea-pigs   with    the   m.Uerial   might  |Md\r   to   be   negative. 
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St('<kiiKni,  ns  ui'  li.uc  just  s(.>cn,  ici(inlf<l  :i  fatal  case  cif  |)iilni"iiarv 
tiilwri  ulnsis  in  the  is--  ui|(rt('(i  intravi-nmisly  witli  an  eimilsidn  f)f  tulicri  iilcuis 
ti^^Mif  from  a  Imr^r  In  moi  he  rcccnlcil  anottuT  (I^xp.  5).  Tlii-i  tune  tli<- 
material  lor  iiijcitKin  \va^  cililaiiuci  frnni  tubinl'.s  in  the  kulney  ot  a  cnw. 
'I'lip  ass  fell  ill,  iHT.inir  imu  li  eniai  lateil,  ami  hail  hiirneil  respiratinn  I  ifty-six 
ilays  afti-r  the  in|rition  it  was  t\i(lrnt  that  it  uould  not  la^t  long :  and 
aecordmuly  it  uas  kill'-d.  rost-mortein  ixaiinnation  slioued  that  the  disease 
was  conliiird  to  th^'  lungs  and  hrnncliial  glands;  tin-  foriiRr  'were  siinpiv 
traiiinied   with   grev   tran.^hKeiit   tubercles.  ' 

Thi'Sf  results  (>l)tainftl  l)y  St(irkni;m  and  (iaultiir  niav 
scfin  at  t'lr-t  siL;ht  Miuuwliat  tn  cimilict  witii  tlic  imiIht  ono 
(if  Cliaiiviau,  Jiilmf,  and  of  Stdckmaii  liinisclf,  and  to  point  tn 
a  greater  >nsni)t;l)ilitv  of  tlie  ass  than  had  liitlierto  btnii 
snsprcted.  Bnt  iiuKod  th«\-  need  not  surprise  viis  if  we  may 
attune  tliat  tlie  doses  were  larger  tlian  those  previously 
iinploved,  or  rieher  in  i)acilli,  even  if  we  hold  tliat  the  ass  i< 
\-(  rv  re^i^tant  indeed.  For  so  long  as  an  animal  develops  a 
local  lesion  in  re-pon-e  to  tlie  innnediate  irritating  action  ot 
tnlxrele  bacilli,  tln'se  hacilli  will  i)rodnce  mnltiple  local  lesions 
in  the  Inngs  wherever  tiiev  settle  after  intravenous  injection, 
and  if  the  dose  be  large  enongh  these  lesions  will  be  sufficient 
to  cause  serious  impediment  to  respiration  or  even  to  threaten 
life  itself.  This  is  the  case  even  with  tht-  ox  injected  with  the 
Iniman  tvpe  of  bacillus  which  is  tpiite  incapable  of  producing 
l)rogressi\-e  disease  in  this  species.  The  ass  then  in  relation 
to  the  l)o\ine  tubercle  bacillus  is  in  the  sai"''  case  as  the 
ox  in  regard  to  the  human  tubercle  bacillus.  It  develops 
a  local  lesion  at  the  seat  of  injection  and  succinnbs  to 
jMilmouary  tuberculosis  after  intravenous  injection  if  the 
dose  be  a  large  one;  but  to  other  kinds  of  inoculation  it  is 
re  .istant. 

Such  results  then  as  were  obtained  in  the  expernnents 
which  we  have  l)een  reviewing  afford  l)ut  slight  evidence  of 
susceptibilitv,  and  indeed  rather  ixiint  to  a  very  unuMial  degree 
of  capacity  for  resisting  tubereulo-is  on  tlie  part  ol  the  animal 
in  (|urstion.  The  ass  is  indeed  a  very  ob>tinate  animal,  and 
it  would  appear  to  resist  tuliereulous  infection  as  stublxirnly  as 
it  ;-,  -j;-,ts  ex'ervthing  else.  It  is  ]ierha]">s  not  too  much  to  say 
that  this  specie's  seems  to  be,  of  all  those  belonging  to  the 
domesticated  mammals,  the  most  resistant  to  tuberculosis. 
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I"  rrturn   l..r  a  moment   t..  Stockman's  cxperimuits  ■     it 
vv.ll  In.  ,.m..ml.,.,vcl  tluit  the  contrast  hctwcrn  the  severe  and 
l.ital  resiih  iM.,.l,iced  in  experunrnt  4  (As,  C),  and  the  minimal 
"'    ne.^MtiNe   resnlts   caused  in  .•xperiments    i,   z    and  j    his 
aheady  been  explained  on  tlie  Kioiind  that  while  the  animals 
•n  the  three,  experiments  last  mentioned  rece.ve.l  small  dose, 
"t    haeilh  suspended  in  some   innocuous  fluid   the  other  was 
«uvn  an  injection  of  tuberculous  tissue.      But,  as  the  reader 
will    doubt  e.s    iKuv    noticed,    there    is    another    explanation 
possible.      Ihr    nunimal    results    were   produced    by    bacilli    ,,t 
•oMue  orif^iu,  the  .evxTe  aud  fatal  ..no  by  bacilli  which  came 
troni  a  sp.cus  .vrv  closely  allied  to  the  ass,  namely  the  h<;rs.. 
And   It   mav  w.ll   he  asked:    Is  not   thi,  evidence  ol    a  view 
c C.eiy  ..km  to  the  one  we  have  already  been  liiscussing,  namelv 
that   tubenle   bacilli   of   cjuine  origin  are   m(ne  likdy  to  be 
viruKMit  fur  members  of  tiie  equine  f.m.ly  tha:i  those  derived 
from  other  animal-  -uch  as  the  o.v  ? 

Tins  we  shouhl  like  to  believe  ;  but  it  must  be  admitted  that 
in  the  prescMit  mstau.e  tlu.  evidence  carries  very  httle  weight 
••or  in  Stockman's  n.xt  experiment  (No.  ,),  as  wc'  have 
already  seen,  acuf  pulm.mary  tuberculosis,  which  threatened 
to  pn.ve  fatal  wa.  caused  m  an  ass  by  the  mjeclion  of  bovme 
material.  And  m  Caultier's  experhnents  also,  where  the  results 
were  almost  unariably  severe  and  usually  fatal,  the  bacilli 
Were  of  bovine  orif.(in. 

^^>rem■er  it  would  seem  from  yet  another  experiment  which 
has  not  K.en  m.  utioned  before,  that  the  ass  is  not  particularly 
susceptible  to  tuberculous  infection  from  the  bacilli  from  every 
'■qnine  source,  thou,=.'h  it  mav  be  to  those  from  s..uie. 

M'  l-.i(iye,in   (i.,oj)  inj.u.d   iiitravLTimi>ly  into  a  donki'v    ,n  ,.„„,i 
;  ■->-,„,n„..,u  „KUorK„  fro„,  the  spfe.n  .,!  a  ,Lse  w,;L;l     J  Li    r  Z  ::;^1W 
—  j  tulH.n„l„s,s.      r„e  ,l„nkey  v.as  k,llc,l  „ve  ,„ontl,s  after  mu.  t,  n    a   d 


■    M.l.-a.lyean  .say.s  „f  tht.s  experience:    -One  might  have  .su,.,H,.e.l  ,1,., 

n,  arly    rel.Ued   .pecie.s.      It   „   very   .louhtful   lunvever   wie  her   the^e   ,       n 
J    i'ln   ij  i^uiiip.  I  alhol.  and  1  herap.  vol.  xv,  p.  157. 
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4'<j     rrHUKcriosis  i\  cami.i,,  an  iinoi'i:,  uui'iiant,  inx  .    |rii. 

Tiibcnitlnsis  in  tin  Caiiul. 

Iiistaiin^  (j1  tulHr(:ul(i>is  in  tlu'  canu'l  lia\r  been  npuitid 
111  Iii'.ii.i  li\'  Liiif^ani  aiul  I  ''im',  and  one  lla^  if((iitl\'  hrni 
rtTonlid  ill  tlir  Si)iidan  li\  Arcliil-ald.  In  Kf^vpt  tlicdisouM' 
has  idii^,'  lucii  thnui;ht  to  exist,  and  (jiiitr  rciiiitly  MaMHi  lia> 
invcstiuatid  an  iiistaiiri'  in  Cairo.  In  tliis  cisc  iai)l)its  wrrr 
injected  with  tissue  ennilsions.  and  de\(liii)i(l  se\ere  f,'encial 
tubercnldsis.  Tlie  l)a(  ilhis  tlierefdie  \v,i>  li'ld  to  bi'loiifi  t(j 
the  l)i>\ine  t\j)e.  Imt  enlturi's  on  f;Iyeeiiii-seriiin  .ire  said  to 
lia\e  sliown  tcrtain  pemiharities. 

A  ease  of  tiilKTculosis  in  a  eaim  1  \\a-  leeorded  m  I-i'iidon 
b\-  Sii)ley  in  iS.'^i).  Till-  animal  (hid  in  tiie  Zooio!;i(  al  (jaixleii> 
altir  tour  yeais  lesideiiee  tinve.  Its  inotiier  is  said  to  ha\e 
died  ol  a  similar  disease.  Liin^^s,  splec  n  and  liver  were  aHected, 
and  contained  iioduKs  \avvin,L;  in  size  from  a  jiea  to  a  pif.;c'on's 
egg.  I'liey  were  firm  on  seetioii,  and  the  smaller  ones  "were 
simply  one  ma>s  of  dr\-  ia>eous  material."  The  pleunc  were 
beset  with  friiim-.  and  >trings  t)f  small  ti  -ereles  "like  pearl^5 
on  a  string." 

luhtrciiliisis   1)1  ii  (iiiit  and  ti)i   AiiUiupc. 

V.  (iriffitli.  while  working  for  the  Uoval  Coinmis.^ion. 
obtained  niltures  from  a  gnu  and  an  antelope  which  had  died 
(.f  tuberculosis  in  the  Zocilogical  dardeiis  m  l.oiidon.  It  is 
somewhat  surprising  to  hnd  that  these  cultures  belonged  to 
the  liuman  type.  Hut  on  a  general  i  luisideration  ol  tlu' 
tuberculo-is  of  non-domoticated  mammals  in  ca])tivity  it  would 
appear  that  the  bacilli  are  verv  comnionlv  of  this  type.  This 
was  the  ca^e  with  the  elepliant  reported  in  the  ne.xt  section, 
and  it  seems  to  be  the  same,  as  we  shall  see,  in  the  monkey. 

The  strains  of  l«acilli  isolated  from  the  gnu  and  aiitelojie 
were  \erv  thoroughlv  listed,  so  that  there-  can  lie  no  dmibt 
of  tlu'ir  tvpt'.  Thev  were  eugouic  in  cultural  character. 
The  suggestion  that  they  might  contain  a  nitldeii  dvsgonic 
bovine  element,  the  true  cause  of  the  disease,  was  not  over- 
looked, and  two  passage  experiments  on  rabbits  and  guinea- 
pigs    were    m.ide    with    the   strain    from    the   aiiti'lope    for    the 
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purpose  of  cxaniinint,'  tliis  possiljilitv.  Oiu'  of  these  experiments 
was  continiud  for  two  years  but  no  altiratiwii  of  virnleiiee 
occurred,  thu:^  pioving  tliat  the  strain  contained  no  bovine 
bacilh'. 

'riiboculiisis  in  the  lilcptunit. 

Daiuinann  and  Strd.teder  (i<)0(,)  reijnited  a  ease  of  tul)er- 
euiosis  in  an  elephant  which  liad  l)een  ^ent  for  treatment  of  a 
wound  of  tlie  fnut  tn  tiie  X'eterinary  Stiiool  in  liamburs^. 
liiis  animal  died  of  Mptica-mia,  and  ;'.t  tW  po>t-morteni 
examination  tuhi  rcul(j-,i>  wa-;  toiuid  in  tlie  lun.s^'s  and  ui  the 
bodii's  of  ^e\iral  \t'rtebr;e.  A  strain  of  tubercle  bacilli  was 
cultix'.ited,  and  ^rew  luxuriantlv.  It  was  infective  for  j,'uinea- 
|)igs,  i)ut  rabbit>  inoculated  witli  tlie  spleens  of  these  animals 
did  not  develop  tuben  ulo^is.  Thi>  strain  therefore  seems  to 
iia\'e  belonged  to  the  huuian  t\})r. 

Ki;Ft;Ki:.\(  IS.    xiii 

(Chapter  \\i! 
TuhirculD^is   III   lite   lli^-i'   and  AsS. 

I'.iinu'tt   (i.S()o),      I'uhi n  ulii^i.s  m   tlu    lliir>f.      Joinn.  nf  CoinP.   I'lithvl. 

(I Hi/    I'luitil^    \u\.    Ml,   p    111. 
Udxsir   (i.SSf)).      A    Case   nt    l\ipnnr    I'librn  uli  isis.      Ihid.    \iA.    II,    p     5^. 
<  ,mipl)cll  (1888).      i'nbcn  iiliisis  ( I  .\inpliailriii)ni,i  |  in  tlit-  Horst-.      Ihni. 

vol.    1.   p     \(>z. 
Cooke   (i,Si)<')       A   Casi'   ot    I'lilicrciilosis   in    the    llorsf.      Ihitl.    vt)|.    in, 

p.   '">■ 
DcwiM"   (i8qo).      a  Case  <il    I'libeiLuloMs  in    the-    It     >f.      Ibid.   vol.    111, 

P    3'>5- 
lihtorial  Article  (u^oo)       The  Susceptibility  ol  the  Ass  lo  Tubert  ulosis. 

Ibid.   vol.   -xni,   p.    70 

(iS>io).     I'.iiuiiic  Tuberculosis.     Ibiil    vol.   in.  p    230. 

(1892).      Iviuine   Tubi'i.  ulosis.      Ibid.   vol.   v,   \t.    l('.:^. 

(i8i>())       l-.ipiine  Tiiben  ulosis.     Ibid,  vol    ix,  p.    \-;\. 

I'.illy  anil    laincau    (1902).     TubTculoso   generalis6e  cluv    un    chcval 

li::iicil  de  M^d     Vet.  ser.   8,   \ol.   i.\,  p.  38. 
r.iulkiici  (iSi(r).     Two  Cases  oi  1-lquinc  Tuberculosis,      j oiirn.  of  L  oi>ip. 

Pdlhol.   iihil    Iluriip.   vol.   iv,   p.   O5. 


*  R.C.r.   I'm.  Rep.    'Xpp.  vol.   i\',  p.    l.^^). 
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Ha. illi        Ihiil.  p.   iS;. 

Hill,  I.,  C,   (i.Si)ii).     A  CaNf  III    iapiiiu-    TiilKii  nlu>i>      Joiini.   o(  Cmiip 

I'atliol.  mill  riiitiip.  \ri|,  i.\,  |),  jjS, 
ImIhh'  (iS()7).      [■'.in   Intri.  li(ni-.\i  r^ni  h  mil    Tiilii  rkuli '--r  I'ci  riiuni   I'.siO. 

/.I  llscll.   I.    I  III  lilt  tl     I'lil      1  .    p      ^iio 
l.'-linian,  tajit.    I'.   (I'M)),       I  uIilti.  ulmis  ()striti>  <i\   the  NCrtrlirac  111  a 

Unix        ,/""".   of  Coiiip.    I'l'thol.   nil, I    III, nip     Mil.    .\\\ll.    p.    JS'i 
Ml  I'ailvi-a.i    (i.SS>.).       Tubfn  uliiMS   in    tin-   llui'-i.'.       //-/(/.   \nl     i,    ])|).    31 

anil    V5.T 

(iH.Si)).       rnbcn  uliisis   111   tlif    Hursr.      Iloil.   \iil.    II,   p.    vpi. 

(icSi)o),       I'wu    (iiMs    III    l-..\piTinuntal     TuIhix  ulusi^    in    Japiulac. 

Ibtil.    \iil.    III,   p.    7", 
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Kunif,  p.  i»5. 
NiH.ird  (1888).      (.'oiiipt.   I',>iil.   Colli;,  pour  ii'tudc  ile  la    i alirnulosf 
(1811.4).      /.(  ^    tnUrcHlo.^c-^    anmiah'-.      Paris,    p.    171 

(l8<)(i).      I-r    l\pc   abildininal    de    la    Tuberculose    du    Chcval    est 

d'orifiine  a\iaire.  Hull,  ilc  la  Soc.  Cent,  dc  M>'d,  Veterinatre, 
p.  i.\h.  See  aisii  lui  ut  il  df  Mi'd.  Vctrrinanc,  i8(»ii,  also  Alxtriict  1,1 
Journ.  (if  (.'oiiip     I'atliol.   ,iiid    I  licia:     vol     ix,   p.    173. 

(i8i|8).      'rubereuliise    linmaine   et    tuberenlnse    aviaire.      .-Uni.    <lf 

I' I i!-.titiit   I'n^tiui.   v')\.    XII,   ji.   311J. 

Olner    (i^Su).      .\    (  ase    nl     lapiine     TuIk  inilusis.       foiini.    of    Cotnp. 

I'atliol.  and    I  lump,   xiil     11,   p.    25S. 
Kaxenel  ('891).       The  (  uinparatu  e  N'irnlence  nl  the  'rnbercle  Haeilhi.s 

(rum    llnni.an    and    Hiixnie   Sunrct'S.      'iraii-.    I!nt.    Coiii;.    on    iiib. 
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rl 


n 


XXI] 


KKIKHUN'TS 


A^-^ 


Kciilcr  .in<l   Kohrrt   (iSm-'I^      r(l)crtr.i';imj,'  ilcr  ■ruhfrkulosi'  voiii   Kiii^l 

,uif  (las  I'Icrd,      Htiiihl  u.  </.   WlrriiidrHrscii  t.  AV-  Sdclisrn.  \'   'U 
KulliiMluid    (rSc|i)),      A   Case   (jI    l.\ni|ilKulcn()ma  I  riiluTi-iilo'iis)  hi  tlu 

111. ISC.     Joiini    of  Cmiif'     I'dihol.   ami    I  lump.    \i>l     111,   p.    J'"i 
Sinitli   (iS.io).      Tulirn  iilrisis  in   the   Ilnr-,,-,      Ihil    vol     in,   p     |M( 
Stockman   fiSiin).      IXpcrinicin.il   Tiilu  m  iiln- 1^  in   the   ,\ss.      Iliul    \<.| 

.\n.   p,    \z=, 
— —  (ic)oj).      I'.x|)i'riiiicnt,il     1  ulicrculiisis    m    tlu'    Ass.      Ihnl     vol.    x\', 

p.    i\l>. 
Straus  (1M113).      la    I  nbcrcnlosc  it  son  baciUe.     I'aris,  p.   335. 
Tailhy    (iSi)i)       .\    (  asc    oi    I':<piino    'riibcrculcsis       Journ.    of  Co>nf>- 

Patlwl.   and  Tin  rap.  \-ol    iv,  p.  fth. 
I'lt/i^     (i'»"7)-      I'utttrunf^svtrsutlic     niit     Huhnertuberki'lba/ilU  11     <iii 

SLhwcinen    unil    an    eincni    t-'i    ilcii       iiih.    .hheil.    a.    il     Kaistrl. 

(iesundhcitsamtt ,  Ileft  (>,  p.   215. 
\'ic|ii<Tat    (189(1).     Ziir    Ocwinnnng    \oii     .Xiititiiluri  ulin       (riilialb.  /. 

Hnktniol.  u    Piniisil.   \(>\.   XX,   ]).  itjy 
Wostfulinlni   .111(1    Ki'lyiKuk   (i.S().'i       .\   (.'asc  ol    l'..|uinc    1  iilx-rculosi.s. 

Joiirtu   i>l    Coiiip.    I'atlidl.   and    Ihcrap.   \f\     W   p.    l'>'). 
/wick  (kho).      I'cbcr  ili(.' Beziclniiipen  zwischcn  Saiifjcticr   iiiul  Iliitiner- 

tubcrkiilose,    insbcsondore    iibcr    das    \'(irk(ininicii    mhi     HuIiikt- 

bazillen    boim    I'fcrd.       HiJuJI    '     (cntrtilh    f    ISakt    rtc     Kcl,    vol. 

Xl.VIl,    p,     IQO, 


'riilifi'iiili'^i:    III   the   Caiiul. 

.Krcliibald    (i((ioV      .\i.id-last    Ba(  illi    in    a    Canu'l's    l.iinf.;,    tin-    (iros-. 

Lesions  of  whii  h  closi'ly  rosenibk'd   Miliary    IiiIk  rcnlosis.      join); 

of  Cowp.    I'atlidl.   and   Tlurap.   vol     x.xiil,   p.   ■!<>, 
Mason  (  KM  2).     Sonu- (ibscrxations  on  (  anu'ls  in  l''^;\  pt       H'ol  vol    xw  , 

p.    I<>'). 
Sibley    (l88i>).      CanK'l    willi     I'libcn  iilosis        liiui^     I'lilliol     s         Loiii/. 
vol.   XI.,   p.    .4(10. 


Tuhcrciilo-'  ~    in.    tin     I'lcpliant.    Cnaflr   ana'   .hilolopr 

l>aniinanti  and  Stt'ik-ftnlcr  1  iwool       'riibcrculous  1  )israst'  in  an  IClephant. 

Diulsch.  tirrarctl.  \V<nhcn.<chr   p.  _H4,>     Abst.in  i\w  Journ.  of  Cowp 

I'atliol.  and  I'lurap.  \(.l    .\.\n.  p.  J5S. 
liriffith,  F.   (Kill).      Tiibcrc  ulosis  in  .i  (Inn  and  an   .Vntc.-lopc.      IH'.T. 

Fin.  Rip.   App.  vol,   IV,  p.    151. 
M\rrs  (i8gi).      Tubt.Tculosis  in  a  C.iratfc.      jouni.  uf  Coinp.   .l/iv/.  and 

W't.  Archives,  vol.  xiii,  p    181. 
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THE    SrsCKPlIHIMlV    lo    1  (Bi:  R(  TLOSIS   OF    VARIOUS 

ANIMAL    si'ixiHS   (continued) 
Trm  in  ti.osis  i.\    iiii-   Dor,,  Cai   and  Monkkv 

'I  tihcn  tilosis  in  the  L)i«^. 

Before  tile  discuverv  itf  the  tiilxn  le  l)arilIiN  it  was  roinninnlx 
l)elieved  that  tiiberenl(i-is  did  not  occur  in  thedof,'.  And  more- 
ovir  tiiis  -ii])])(„,d  inunimitv  was  at  one  time  thou|j;ht  bv 
-onie  to  i)e  (hie  to  an  anti-tiil)erciilous  jjrinciple  residin.i,'  in 
tlie  l)l(Hid  of  the  animal,  and  it  \va>  e\-en  proposed  to  use  it< 
-eruni  as  a  (  ure  for  consuniiition'  B\it  the  do.t.  is  not  immune; 
and,  as  we  >iiali  >ee,  instance-  of  tuberculosis  in  this  species 
are  by  no  mean>  \er\'  uncoinnion. 

Even  before  tlie  time  of  Koch's  discovery  cases  of  canine 
tul)errulosi^  were  reported  fr(]m  time  to  time:  but  the  dia- 
gnosis was  necessarily  ver\-  unnrfain.  About  an  instance 
however,  recorded  bv  one  Maliii  as  earlv  as  1S39,  there  is  great 
probability.  A  woman  al'tlictid  with  phthisis  had  a  pet  do,g 
which  for  a  whole  vccU-  was  in  tlu  habit  of  devouring  it> 
mistress'  exjuTtoration.  The  animal  (U'\tIo])ed  a  cough  with 
purulent  sjiutum  and  died  The  woman  jirocured  another  dog 
which  exhibited  the  -auie  gastronomic  habits  as  the  other. 
It  also  fell  ill  and  died;  and  "on  ojiening  the  thorax  the  two 
lun.gs  were  found  to  be  entirelv  destro\-ed  bv  siijipuration'f " 
This  ease  is  so  like  others  which  have  been  reported  since,  and 

•  Kichrt  and  Hericnurt,  '' Inununiti'  centre  la  tiihorciilosc,  ronfcrtV  par 
la  '  ..,i-;fiision  pcritonralc  <lu  san«  de  cliicn,"  lilni/e<^  siir  la  liOi'vcul'se,  pul)liees 
>ous  la  dircrtifin  dii  firofcssi  iir  WrntMiil,  vn|,  n,  iSijo.  "  l-^xpcrienccs  sur  la 
vaccination  antitiihorculeiisc :  I'raitement  dc  la  tiilicrc-ulosc  par  I<-  st'nim  de 
chien,"  dimf;!.  u-ini.  elf  laSnc.  dc  lliolog.  i8<(o-iSi)2.  i«m,V  Heriimir  t,  "  Tiaitc- 
nient  de  la  tiiljerculose  par  Ics  injections  sous-cutanecs  de  serum  de  ihien," 
Cnmpl.  rencL  du   Cioi^rix  pour  I'Hiiilt    ■Ir  In  tiiherciilosf.   2e  session,    1891. 

'  Caz.   mt'd.  de   Parts,   iH.^9,   p.  0^},     (Hiotcd    by  Straus,  La  tiibeniilofe, 


111.  Wll'  KAKLV    1<I.(  OKIM-.IJ    (.  AmU>    IN     1111.    IXM.  \^J 

111  wliii  li  the  (li;iL,'nnsis  ha-  bcc-n  satisfactoiih   conriiintil.  that 
wr  laii  liardlv  dtmlit    tlial    it   wa--  a  (  asr  nf   i  iihiriul(i-i> '. 

I'lial  thr  (lii.u  i>  --UMcptilili  tci  (iriificiiil  iiifrcticni  \v.i> 
(1(  iiKiii^tiatcd  lor  th(  tii>t  tunc  hv  X^ill'iiiin".  iS(),s.  and  (  nnriiiii(<l 
by  Kdcli  in  iSN_'.  NiMTthi'li'--  biln  t  in  tin-  iminunit\  "\  thi- 
siHt'ics  to  tiilirK  iilo-i-  roiitiniud   tor  a   lonj;   tiiiu:   to  !)<•  licld 

Tlic  tii-^t  .uitluntic  LUM'  of  spontaneous  tuhcrculosis  in  th. 
dot;,  a(  roidiiiL;  to  Straus,  wa>  tliat  dci-crihcd  in  i.^Sj,  in  ItaK 
hv  Brusasco*.  This  ohsirvcr  i)lai(il  the  diai^'nosis  hi  yond 
doul)t  liy  r,uc(c»tull\  traii'-inittiuL;  tlir  (Usta>f  to  rahliits.  In 
iNS5  Xoraifl  (linionstralcd  thr  pHMiuc  ot  tubcriU'  ba(  ilh  in 
a  dot;  wIkkc  diM'aM'  \va>  discrilxd  l)v  Andritu.  Tliro-  yiMi-- 
latrr  two  (  ast -,  wrw  rciordt  (1  b\  I'ttit '.  Stockman  coiilributrd 
an  itistaiKf  in  this  ((inntr\  in  \>^<)2.  and  al)(>ut  the  same  tinn- 
various  authors  pnblishid  a  ,l;ooi1  many  othir>.  !^nt  the  latter 
were  not  nunurou> ;  anci  in  iSi)^  Straus  \va.-<  onl\  atile  tti 
collt'Ct  about    loo  cases. 

Some  rout,'h  sort  of  idea  may  l)e  formid  of  tlie  >  xtcnt  to 
whicli  tul)e'<ulosis  occurs  amoiif^  dof,'-  from  tlie  statistic>  ot 
certain  v  terin.'rv  scliools  in  (iermanv  and  France.  Hut  it 
must  not  hv  forf.'<)tten  that  tliese  figures  do  not  ap])ly  to  tlu 
general  canine  i/opulation  at  large,  but  onlv  to  such  a>,  on 
accou'.t  of  sickness  or  some  other  reason,  are  brought  to  the 
veterinary  Iios})itals. 

In  the  Wterinary  Clinic  in  HiTlin,  between  uHN6  and  1^94. 
forty  cases  of  tuberculosis  were  recorded  by  Frohner*  among 
70, 000  dogs  :\amined  there.  In  Dresden,  in  if^q.j,  Kl)er*  saw 
eleven  casi  s  among  400  dogs.  In  Leipzig  thirteen  vver(  loimd 
to   bi'   tuberculous  among    iioo   brought   to  the  Clinic   to   be 

'  Str.iul)  alsii,  in  1S45,  wrote  on  tuherciild^is  m  the  ilcig.  "  Tulicrcuh.^e 
hciiii  Hunil,"  h'cprrlnr.  1S45  (iiientionnl  in  ttip  nibliography  of  C.uliot's  La 
Tiihcrcnloie  ilii  Chun).      The  author  has  not  Iwen   able  to  obtain  his  p,i|HT. 

2   f:iiii,s   ,-K(-  /((    lulicriHl.'sf.    I'.ins,    I8()H,    p.    ,5.4.S. 

'   Sec   Straus,   /..r.   cit.   p.    ci-- 

«   j.iurn.de  Mc:l.\el.'PATK.  iX.H.*<.     Traii-^   in  /-/;».•■   ■■!  I'ath.  I  and  I  ketal' 

\ol.     I,     p.     60. 

'■■  liiodlKTKiT  and  Irohnrr,  if-'/O,  l'uth>l.'f;ic  itnd  I  hfrupn  dfr  Haiistiere 
1  >u'    TiibiTkulose  (Ics  Hiindcs.  vol    11,  p.  41),. 

"  ICIht,  "Die  Tuberkiilose  des  Hundes  uiid  der  K.iize,"  l-.rgelw  d. 
_,//^.^....     it.,fL./.^.     ,.     t^:itjt,J_    A  r.atj}}'..  \  on    l.ub'.rs'jli   ^IH'!   *-_*estert-'s;,    J'^'M".*!- 
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dt'strnvid'       And  in   S.iXdiU'.  .ilmut    tin-   , nd    ,,{'   the   (iiitni\-, 

.imnll-    tll<'  dot;-,  >l.lll;4lltin  (1    their   ,il    the    I. it.-   ..|      ;(!()    Ii.     "VM.    ,1 

veil,    (i-if)    (l()()o)    t.i   o-i    p.t    (viit     (iN.)())    \\(i,     Iduiid    t(i    lie 
inf.  (till  with   tin-  disi  ,im« 

It  i>  111  I''i,ni(,  h(i\\r\,r  th.it  th.  l,\iL;(-t  .uiiMiint  ,,[  (.iniiu' 
iiihiK  iild-i-,  h;i-~  liirii  ii|ii,iiMi.  Cidint.  lutwr,  ii  iN()i  and 
lS()_],  loiind  Imtv  iiistami-,  aiiieiii;  ((onu  dn--  l>i,,iiL'lit  t<>  tli.- 
vrtcriiiavvsdindl  nt  Altdt  (I'aii^  ,  uhili  I',  tit  ■',  u  hd -lu  ( v.drd 
him  there,  discdvcrrd  III!  Ir--  than    i  SJ  iinmii-   j;:;  dn_,  wlili 

p('ri>hed    floni    nlie    cail-c'    OV    llinithel     mi    the    >aille    (  HllR-    1.1    till 

\'i'at^    ii)(H)    !i)<)4, 

III  <'()i)enli;i^<'n  i  .iiiine  tiiln  n  iilo^i-,  would  siem  t(,  !„■ 
etJiiiiiaiativelx-  ediniiKni  jeii^en  c-,iine  .len..,,  |i|t(  ,  n  cums 
there  in  eleven  iiKinfli-,;  and  P.ani;  w.i>  ,ihle  td  |)lac.'  ,it  In- 
dis])o>.il  the  iiiiti-.  III   tliirteen  (jther>' 

111  Hdlland  It  is  ^.lid  li\Srli.iniaL;el''  th.it  iij)  t(.  (|uite  ie(  rntl\ 

nnlv  .1    teu-  ca-is  h.ld    1«  lil   le|M.lti(i:     !)Ut    till-  dliveivel        .In  ai)|e 
to    collect    e|e\-en    ailloil;.^     ^f)N    d,,-^    hlutlLlllt     td    liNiJinic    1,      |„. 

(iis]i()scd  of. 

It  nia\-  l)e  inteievtin,;;  to  compare  the  percentaL'es  of  j,  tection 
in  various  plads  which  arc  to  he  ohtaimd  Imni  the  tii^iii-, 
cpiotcd  abo\-e:  tlic\  are  therefore  set  out  in  the  following  tahh  . 
But  tlu'ir  value  is  only  for  (  omixuisoii,  and  tlie\-  must  not  he 
taken  to  rci)rcseiit  the  fre(]iienc\-of  tulx  rciilo-is  aiiKni:;  the  canine 
populations  of  the  various  localities  mentiMUed,  init,  as  we  have 
said  before,  only  that  aim ihl;  such  dot,'sas,  on  account  of  illness  or 
other  causes,  are  hrouf^dit  to  the  veterinarv institutions.  Probably 
the  true  frecpicpcy  of  caiiiiK  tiibi  r(  ulicis  is  h  ss  than  that  shown 
In-  these  fi!.,Mires;  on  the  other  hand  one  <ibser\(  s  th.it  tie  n,  .st 
recent  figures  ,uv  the  l.ir^cst ,  and  this  su-.-isi.  tint  many  a 
case  durin.t,'  the  earli(  r  period  ese.ip,,!  ,,  i  u-nitioii. 

•  Hi-nclitf    uhcr  (la,s   \i'terin,iruiMn    nii     i\(jni,i;rrn  li    S.i,  hscn  "     Ouotfd 
I'V     I  it/e  and   \Vci,i;tn/.   /..<     ctl. 

'   Ihi'/. 

'  "Siirlcs  r.ippoits  (pii  cNi-lcTit  cntrc  l.i   (iih.n  ulo>i.  .)(.  rii(,iiiino  ct  ctlk? 
de.s  carni\nris  doiiR-.tique.s  (Clurii  <■(  Cli.il),'    /V,-(  kc// ,/,  MeJ.  \el  vol   i.xxx 
P    7'.V 

*  Abst  in  Journ.  of  C.mp.  Palli-il.  at„l  Therap.  vol    iv    p    jo-,.   i8oi. 

»  SrliornaRol.   1QI4,   Vnler^uchungen   uber  elf  Fall,    :■<.„    Hundluherkuhsi'. 
In.iiii»     llii;^       li*.ii^f-c     n«,-,„.i.»^ 
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Locality 

Author 

1  '.Itr 

|HH»,-I8<)4 

Pcri  cntiigr 
tlllii  r>  lll<illK 

r.<  iiiii 

Krohner 

oo6 

I'aris 

r  ,,ii..t 

I«<»I-|H93 

0-44 

S.ixonv 

1  1.        ukI   \\i  idanz 

lH,,i,    lijOO 

O  lf)-0  J 

l.ripziK 

Kl    r 

I.jO(-l<)OS 

t-l 

I'Irrcht 

Sell'  >in;ii{fl 

I'tM 

I-9 

IJi.  -.lien 

KUr 

lSyI-I.S.U 

■8-7S 

Pans  (Alfort) 

Pff.t 

l<>oo-li»«4 

5'>* 

•  Th*  averaRe  at  Alfort  varied  in  <lifl[erent  years  from  t-gS  in  1901  to 

.  I  t   per  rent    in  11)04. 

Dislributi  >n  of  the  Lesions.     TnluK  ulo^is  in  tli(^  (Id^  mav 
he  Will'    prrad  :iii(l  severe,  so  as  to  1  .111    ■  death,  "i"  iiuliKe  tiu 
M\\  I     r  til  li;i\e  tile  , niiin.il  de^tinXed      (H  It  ina\   'n-  a  ^1  ennd.ii  \ 
disorder  III    >iiKdI    Ml  ipm  tame,   Iniiiid       \\\  altei    dr(  1  ,i-^e   trdin 
iitllei    causes. 

The  losi(in>  aie  soini    iiniN  ww    I.ii,l;i    .iiid  tlie\    ,iii-  ii^ualK 

iilllill'd    til    Mllr    1,1     a    teu    iir.^all-^.        Ai'Ute    null.il\-    tlll)elCllln>i>, 

a  I  .  ordiiiK  '^"  ^trau^,  is  laie  aid  tlii>  1-  \>.  li.it  ■  'lie  ui  luld  \pe(  t 
ill  I  species,  the  i^'i'iii  I'al  ptiv  ■  nf  resistance  ut  uliii  h  (a- 
^liipwii  l)\'  the  results  . 'f  experimental  infection)  is  \er\  luii- 
-^idl  lahl'  .     S(  Imrna^iel,  ■uiu    N-er,  rei    'r(K  liiie  in>t,ince  ni  a(  iite. 

.111(1  tint  e  1)1  I  liriinic,  111:  ;iai-     tul)ercnlii--is  1  illt  e!  ti  ■    ele\ill  c,-|--e> 

which  he  ixainined'. 

I  he  liini;^  .ui  att.K  ked  vei  v'  coniiiiunK .  .Xccurdint;  to 
Mraii- and  also  to  hriedherj^'ei'  and  I-'ioliiiir,  canine  tuhen  ilo>is 
i^.  mainh  a  ])iihnonar\'  disease.  TiieM'  Mieaii>  are  Miim  ".ime- 
atlected  uitl  caseous  iiieuiuoiua,  at  otlieis  tiicy  an*  studded 
with  tuberculous  nodules.  TIicn'  uia\'  contain  laiL;e  ca\'itie> 
or  he  ridd'ed  with  sin  iller  oius-. 

Jensen  recorded  pulnionai  \'  tiilierMilii-,i>  in  nineteen  .nit  ol 
the  twent\'-ei-ht  cases  examined  'n-  him^ell  and  Baiifj.  l-'.hei 
•lund  this  condition  in  nin  out  of  elrwn.  and  I*etit  and 
lla^ct  in  twenty-fiv(    out   of  tliirt\"-t\vo  cases.     Addinj;  these 

'    lie  Kives  A  beautiful  |>li"',    ijiMpli  nf  .uiili-  miluirv    tiilii-rtulnMs  .if  !uei, 
■    i'l-iil,    niLUL-u    iie    Mill,     i  Lt.     e^o-),    \(ii.    t..\.\.\ii,    j».    ^  in. 
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tnnftliri   \\(    L'c  t   lilt\  tliicf  cases  I'l  |iiilinoii,ii  \   di^r.i-.-  .imkhi^' 

''r\rllt\  -i.llr  1 1 1 1  ii  I  .  1 1|(  ,i  1-  (|nL;s  ;  tli.it  1-.  t(J  -.IS'  plllllKiliaiA 
lllN. ■,!-(■      U,|^      pi'   -I   lit       III      -l\(   ||t\     ll\(        |)(  I       irllt,        (    ,l(ll"t      Ului 

suiimi.ii  I/I  (1  tli.    liti MtuK    up  111  (l.iti    III   i,si)j  Idiiiid  |)iiliiinii,n\ 

tllllt  K  lllci-l-.  HI  t\\.|lt\  ll\.  nut  (it  tlllllN  t\\(i  caSOS.  tll.lt  1-  III 
III  .11  1\'    I  l'^llt\     pi  1     1  lilt    ' 

II"  lMii|ilMtii  u  1.1 1  111-  .III'  .ijit  In  111'  .itt.n  ki  (1  with  I  -jii  I  I.il 
M\iiii\,  .iiiij  -MmitiiiH's  Inriii  lar.L^c  timnmis  \vlii(  h  m.iy  h.i\c 
'■^•11  .1    ^.111 1'lii.iti'ii--  ;ispr(  t-      Sdiiictiinr^  tlic  tlimaiK    ^;laii(lv 

.111'    tuliiH  uliilK    whrll    Mil    rum  -pdiullll^'    (lix'MM'    1-    (IrtrCtcd    III 

till'  Iuiil;-  ((  ..(liiilj  ,  ami.  mi  tiir  ntlii  r  liaiid,  the  luii^',  in  v  l>i 
.illi  1  till  witliiiiit  \  i-il)lr  disi  ,!-,(■  in  tlir  hnnK  liial  ^lamU  \\liiii 
till  llH'^i  iiti  lir  L^l.iiuU  an  I  ul)(iriil(iiis  tilt'  ilitrstllKll  lliuciiil-- 
innnlii.iiii-  nlti  ii  ^liuws  im  ti.ur  nl  disease. 

.\miiii.!4    till'    alidiiiiiiiial    niiiaiis    tlir    li\i  r    i-    ninst    nfti  ii 

altet  tr<|  Nr\t  riiini-  tile  kldlle\S.  (  liriiills|\  ell(lll^l|  till 
!>plirll    serllls    si  Idulll    tu    he   ill  V  i  iK  ed'V 

I  he  senilis  till  nil  11,1  lies  are  attai  kill  with  n  l.iti\e  In  i|iieii(  v, 

Opei  l.ilK     the    |ililll.l    .111(1    pel  ir.ndilini.       ()|     tulieicillnlls    peri- 

rarditis  (  adint  s,iw  si\  eases'. 

I"  iheieiiliisis  III  the  jle.llt  itself  is  said  1)\  tilis  .UltlmiitV  t(i 
lie  nidle  ileipieiit  ill  tlir  di  i^  tliail  ill  .IIIV  other  Species  i)f 
.iiiinia!'''.  I-Jntli  he  and  leiiseii  had  each  Mcn  two  cases,  and 
one  has  lediitK'   Imii  re|ii.ite(l  hv  I'.iili  ni  Australia.     On  the 

'  Silinrn.ii,'!-;  (I'd  I)  Hilly  iiiet  with  li\e  i  .i.scs  alining  tlio  eli-\i-n  rciiirdt'il 
I"     liiiii. 

-   .\s  iur  exaiiiplf   tin-   I.ihih  hi.il  f;l,mi|s  in   ,i   e.ise  tigmiM!    Ii\-  (  .ulii.t   (/.<( 
!uhetiuhse  du  Cliieii.  ji   j.h)     ,,r  ttio.sc  of  une  i)li.itof,'r:i])!ic(l  hv  Scliiirn.igcj  (lot 
cti.  figs.   I  .iMil   II);     iir  the  (iiiiKaHtriL'  jjlanils  in  ,i  c.isc  ilcstrilxil  l)y  IVtit  .ind 
li.issct;    .ir  tin-  iiKili.isUh.il  gl.imls  in  (int-  .fconlci!  by  C.iUTiii  (Ra  wil  dc  Mi'  I 
^'I'l    ii(i"    v.il    i.x.x.wii,  J),   277!. 

■'  \niiini.:  thirty-two  cases  of  tiil>iu  iil.  .sis  m  doi.;^  u-dinkd  l.y  I't'tit  .111.! 
Lia.sstt,  tlic  various  organs  were  atttctcd  as  follows:  lungs  in  twfnt\-ti\  c,  li\rr 
in  fourteen,  kitlncvs  in  nine,  spleen  in  I'ltr,  iileiira-  in  nineteen,  ]iitii  .inLiiin 
in  fifteen,  pentniuiini  lu  ten,  'larheo-liriiiirhi.il  gl.imls  in  seventeen,  niesentenc 
in   (i\e. 

Ml. 1,1-  gu.s  ,1  r.il.iiireU  |il.ite  showini.'  .1  liver  studded  with  yellmi. 
iiiiduji's  in,in\'  .  I  a  huh  seem  to  1h'  .ihoiit  n.ilf-.in-inch  in  di.irneter  (/nr  cil 
V    1.r»). 

'  Cadiiit,   I. a  Lihtrciil,i\f  i/ii   C'ueti.   p.    ,V). 

'■  111-:    p.  33. 
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nihil    ll.liul    I '■■tit    .11  111    li,l>>i  t    jliilllt    (I  It    lll.lt    till  \    I.I  ll\    lit)-'  lA  •  il 

lln-  iiu  I II  .iidiiiiii   .ill'itiil  mill'   III   tliiil\    tun  1,1-.!-,'. 

I  iiliiii  iiji  iii^  uliii>  nil  111, 111  .mil  Milk,   juiiImIiK   (.iii-'(1  l>v 

Wnlind--  III  I  1\((1  111  tlulltlll^  ll.lM    llii  ImIi  -.(  Illii  i|  I  IV    I'l  tit    I  ii)<>3). 

>i'/r/((S   ../    fn/ti/inii       .Niiiiiriuiis   in^t.iiiii-   III    tiilii  1 1  iilo^i". 

ll.lVi'   hiill    liinrdid    III    dnu-.   Wllosc   nuilil-.   Will     ii  i|  i>i  mipt  ivr  ; 

•  iiid  It  I-  di  liiiiti  K  -i.iti  d  111  the  case  ot  -^lArMl  nl  tin   .niiin.il-. 

•  I-   III   fli.it    nl   Mil,     .ilii.id\    n  Irfii-d    tn,   that    tlnA    win-    iii    tin 

ll.lhit  nl  (  iill-,uillllll4  till-  ^|i'ltnill  nl  tllill  nUIlrls-.  Nlllr  n|  the 
tllluK  lllnll^    dn!^->    rN.lIIlillril    li\     <   .idint     1  )rlnl)L;ri  I    ti)    kii|)i|S    nt 

ir^taiiiaiits  III    |iiil)li(    hniisi.,,  win  ii    tlir  .iiiim.iK  li,id,u(r^>  tn 

i\|)t'll('iatinn   s(  .ittrird  nil  the  111  Ml!  .  1)1   \M  Ir  iNpn^rd  tn  jlll'i  ti  il 

diist  caiiMil  bv  -\Mt  piiif;  out  the  pniiiiM'^.  ('adint  hini^i  It 
thniiL;ht  111, It  111  h.ill  his  cases  thru  w.i-,  i  skIiikt  th.il  i.ilrt  timi 
had  tniiir  hiiiii  ,1  hiiinaii  soiikc  On  tin-  ntlur  hand  in  niic  of 
the  cases  I  uioi  did  l)y  liioniasMn  tlu-doL;  hi  Imii^cd  to  a  hiitclu  i, 

'  I'or  tins  c.Lsc  >ft'  IVtit,  "Siir  l.i  liilirniil  m  ilii  i  Imn  rulnnlr  cle  l.i 
|iiriii  iiitir  iUiriciilairr,"  h'lrini  ,/,  \li'>!  !  ,1  mI  i\\\i  p  -i-i  \n  iiKtaiur 
iif  c.iriliai  tiibcri  ulii-is  m  .i  liujlilni;  u.i-  ninrili-il  l)v  Ilnhil.iv  .iihI  l?ck-liir 
(I'lO.S),  anil  ,iiiiillii'i  111  .1  l)ull-tiTrnT  l.v  Si  lilr-iiiKcr  (I'liJ).  1  ulierciilnii^ 
ln'ricinliti^  iii  ,i  ilim  »,i->  rrirnllv  srcn  li\   tlu'  .iiithnr  iii  ('.imhriilLri" 

If  tiilxri  iiJiiMs  III  till'  liiMit  w  rr.iilv  rnniiniMiri  in  the  iloi^  tli,.n  iii  otln  r 
.mini, lis  ,irnl  this  vm  uM  sii  in  In  lir  llir  i  ,iv,,  .i:  Ir.i^t  if  wi-  im  liiilr  ihi- 
fii-ru  .inliuiii  Willi  tlic  lic.iit  HmII  mu  umilii  \n-  iiuliniil  to  tliiiik  tli.it  tin-  i- 
l)i-i',uisi'  the  linn  li,ihitii,illy  (nils  .i  t;ir.itrr  sir, tin  mi  lli.it  nr^^.m  Ih.iii  alnii'^l 
■  my  other  .ininnil.  (nr  it  ,i|i(hmis  in  (lrln.;lit  in  \iiilcnl  .iml  r.ipnl  nim cnn-iit 
.ihinc   ,ill    the    lest 

the    linrse    also   "  rejiiiretli   in    his  streiifjlh."      In    liiiii    tiiheri  ill' i>is    is    nil 
iinniii'in       hut   mie   uniihl   like   ti,   kimvi    vsln'tliei,   when  it  ih «-.  i "  i  ur  in  t  his 
speries    .uiil   cspeei.ilh'    in    the    r.in'hiirse.    Ilie   eipime    he.iii,    like    the    i  ,inine. 
^utters  rcl,itively  more  severciv  than    th.it   in   nther   .mini. lis. 

We  li,i\e  already  seen  that  cert  iin  nri^.ins  upon  the  fuiu  tiim.il  .ictivity  uf 
mIiIi  h  l.irgc  (leni.inils  are  nhido,  such  .i^  the  iii.iiiuii,ir\  jjUimls  of  the  cow  and 
r.ihbit,  .iml  perhaps  .ilsn  the  ilinihing  muscles  of  the  nionkcv,  .ire  iiuire  liable 
to  tiilHTcle  than  the  torresp(indinn  nry.ins  of  other  .inimals  whieh  are  more 
si)arinf;ly  used  ;  .ind  it  seems  as  though  the  dog's  he.irt  niiKlit  l)e  added 
t.i  the  list  of  mcrworkeil  org.ms  wliieli  .ire  relativelv  susceptible  to  tulKT 
riilnsis 

'  This  is  said  to  li,i\e  m  i  urnd  in  c.ises  recorded  by  M,din,  Hrusasco. 
C'/rikor,  .\ndneu,  HourcouRnon,  jojine,  I'.eiignot.  I'eters.  (luenn,  Jewtictiicw  , 
Killoau  and  Petit,  nenjamin  and  N'oeard  In  one  of  Czokor's  cases  it  is  stated 
that  the  phthisical  owner  was  in  the  habit  of  allowinE  the  dog  to  sleep  with  hitr 
in  his  l)ed.  and  a  similar  statement  is  made  in  the  case  described  by  Beugnot. 

isjuwlci,!  hy  CtiUioi,  i>>L.  cii.   p.  0-; 
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.iiul  it  ^11  111-  pmlialil''  tliat  it  cnntrai  trd  tiilxrnilc.-i- 1)\- catiiif^ 
tnlii  It  iilnu>  dtUil;    ami  a  ^mlil,l|■  iiistaiu'c  is  ,!4i\-i'ii  1)\'    Ifiiscii. 

l)ii--  thtiilnir  wdiild  a])j>i-.ir  to  ili'iixc  tlirir  tiilxrcnlDsis 
li'iin  li.)tli  Inmiaii  and  Ixixiiu-  S(iunH>;  and  this  \icw  is.  a> 
\M    -liall  -■'I'.  sup|)nrt  ■(!   1)\-  the  ha    frinlni,Mcal  r\-idciicc. 

/'"'7(f/s  "/  I iirii^mii .  li \pci!))uii/(il  I  ulii'tculnsis.  In  coii- 
s((iurncr  .it  till  i(imp;irati\c  lr((]U(iicv  with  which  in  tiihtr- 
iiildiis  (1(il:s  till'  lun,u^  and  briuicliial  i,'Iands  arc  the  princi]ial, 
(If  iiidrrd  the  ^nU-,  Mat  of  the  disease  Straus  beliexcd  that 
canine  tulx nnlo-i-,  ix  caused  niaiiiK-  hv  inhalation'.  I'lit  he 
admitted  that  inlection  mi,!,dit  oecasionaih  oc -ir  thrnii(.^h  tiie 
diL;e-ti\e  tract-.  'I'lie  mesenteric  inlands  are  sometimes  the 
seat  ot  di<eas<'  which  lias  the  appearance  of  heiiii;  priinaiA' ; 
anil  one  o|  leiiscn's  cases  is  said  lo  li:;\i'  been  an  excellent 
e.xample  ot  food-borne  tuberculosis''.  I'e'it  seems  to  ha\-e 
held  tliat  tiiberciiloiis  infection  iii  the  do^  iisidil/v  oi  nirs  tliroii,i.,'li 
the   di-esti\e   tract'. 

.\rloiiii,'  had  <ome  success  with  feediny  experiments  in  190;. 
Ill  two  ot  his  ( ases  tub(  iculosis  spread  froin  the  intestinal 
tract   to  the  spleen  and  lunus. 

( )n  the  o'.her  hand  se\'eral  iibscr\"ers  lia\(  failed  to  inf.'ct 
do^s  b\  leedin;^  tliein  with  tuberculous  material  oi-  pure  cultures, 
,111(1  olheis  ha\e  jiiodiiced  only  minimal  lesions.  TajjpiMiU'r  in 
i>77.    and    a.^ain    in    iSSi.    fed    doi^s    for   se\-eral    weeks    with 


I  '£,"1 


'  ■'[.(■  iliii-n.  fDinmi-  riKniiii'i',  p.ir.iit  ^urtiMit  s  irfii  trr  |i,ii  l,i  vnic  re 
>)iir.itciiri' '     C.d    liihrniilnsi .    p.     15.1) 

-  "  I.  iii!,'e.stU)n  fre<iu;MiinieiU  r<-])eteo  ilc  c  r.icli.its  de  plilhiMciues,  ile  visc^ri.- 
Jamiiiau.x  tubriTiilfiix  paniit  lu  Miiiiunn^  p.  luv.'ir  iiitr.iincr  c  he/;  li-  i.liien  iim 
tulion  ulnsi'   alHliiininale    |iriiiiiti\  e  "    (/'/f/     p      \\n-i) 

^  rill,  u.e,  till'  cl.ii;,  .iliiMcly  meti tinned,  .vliiili  I'elotiLjeil  In  ,1  biiK  ti'T,  am! 
will,  h    nil  .l.iiiht    hail   111. iiu    eppDrtunitie^   "1   iniiMiininK   tiilHieiil.uis  oll.d. 

'  i.ir  he  ii|iininn  see  h'l,  11,  il  ilf  Mel  Te/.  is.ii.  \  .il  L.\.\.\n,  p.  71I)  ami 
.lU  .  lii>  ,  .iiitiilmtMin  t'l  111.'  diseiis>i(in  iif  (  aierin'^  pi  per  where  he  speaks  111.  ir.' 
■,'U.ir.|i.|lv  (/'..'(/  I.iio,  \'il  lAX.wii,  p,  j;S).  Ill  expeniiient.il  researches,  in 
.  .i!i|Uiu  tinii  with  I. en. let  in  |.K)-(,  IVtit  ha. I  I.Jiin.l  nasun  m  helK'\e  tliat 
111.'  ih.L!  in.iy  lie  .•■.sih'  mfei  ted  bv  the  almientarv  r.mte  wliih'  he  faileil  tn 
pr.i.lei.'  ImIht.  111.  i-i~  .  \p.'riniental]y  li>'  inli.il  iti. '•  ,  in  ,7  i/i'  Mi.l.   IV/.  viil. 

I.x.x.xi,  ]i,  J'lS),      I  1.1111  till-  experiments  i-eiit  aii.l  I.endet  i  .intitule  as  follows  ' 

"  II  resiiltc  en  parUeiiher  de  nos  experiences  ipie  n.ms  avvins  facilenient 
lealise  la  triinsinissi.in  iiaUirelle  au  cli.en,  par  la  veie  digestive,  dc  la  tuberculose 
liii'n.iine." 
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tuhcrciilcus  >i)Utiini  witlujut  roult-.  Af^aiii  ZiiK.iri  in  iN>S9 
liiiliil  in  >iniilar  oNpciiinrnt>,  altlmuf^li  lir  Inl  lii^  lini.;-  witli 
tiilicK  uliiu>  spiituni,  (iv  witli  tin'  tiihirculiiu^  dr^'aii-;  nt  animal;- 
Inr  ^cxcial  iiKiiitlis. 

A.  S  (iriftitli,  --(iiiirtinus  in  ronjunctinii  with  F  Cirillitli. 
ImI  1\\(  iit\-iiinc  (lnL;>,  Ini  tlic  I\o\ al  Cunnnis^icm.  with  varying 
ilci^cs  of  tuixTclL'  bacilh  I'nmi  cuhiins ;  and  though  Mnni'  of 
lii>  animals  were  pni)i>ir>,  and  souk'  wcr<'  h'd  with  huuc  doses 
such  as  50  to  100  mg.  of  bacilli,  or  with  one  to  ten  million 
tubercle  bacilli  suspended  in  milk,  t'le  disease  produced  was 
only  minimal.  No  detmite  lesions  developed  in  the  intestinal 
mucosa,  and  only  a  few  small  retrogressi\'i'  foci  in  the  mesenteric 
or  pharvngeal  glands.  In  addition  nunute  gre\-  tulnrcl's  or 
other  small  lesions  were  n(.t  uncommon  in  the  hmgs'. 

About  the  saiue  time  Chausse  (KinM  eiitirelv  failed  to 
pi  educe  macroscopic  lesions  in  t'.eutv-two  doL;s  which  he  h'd, 
some  with  pure  cultures  of  tub  rcle  bacilli  l-otli  human  and 
l)o\iue  in  tvpt',  others  with  tuberculous  sputmn,  or  oigans  of 
tuberc\dous  cattle.  Micros(()pic  lesions  howe\er  were  ))rcsent 
in  till'  I'Useuteric  glands  in  the  ,i^ri-at  maiorit\-  of  cases,  and 
emulsiens  of  these  glands  cau'-ed  tuberculosis  wluu  injected 
into  gnmea-pi,L;s 

The  dog  then  is  dit'ticult  to  infect  s(  riousK-  by  means  ot 
I'.xi'crimeiital  feeding  v.ith  tuberculous  material.  Hut  one 
must  11  nieml)er  that  the  dog  is  difhcult  to  infect  bv  other  jioi  tals 
also  Leiidet  and  Fetit  failed  to  infect  dogs  which  tliev  caused 
to  recei\-e  tubercle  bacilli  1)\-  inhalation,  and  as  we  shall  see  in 
a  moment,  subcutaiu'ous  injection  did  not  succeed  in  the  hamis 
of  the  Roval  C'onuiiission  in  ])idducing  se\erc  or  progressive 
disease. 

The  (|uevtion  thi'ii,  so  far  as  the  problem  of  the  portal  ot 

'  l\  C  I  hit.  A'-'h,  .X]'!'.  '."1  C  lip  Ti;.  =)'!-.  '''•,-.  7"7  aiHl  \'<\  in.  |'  mi 
(sec    ■!/,'.,  i>.  i'>|). 

I'hi'  )>n'scnt  writor  iiiado  on!v  a  few  ft'i'din;;  rxporiiiicnt-.  on  due;-,  fur  the 
Knval  Ciiniiiiissjon,  one  of  wliirli  liowcvcr  li'cl  tu  death  from  ,1  tnbenulnns 
lesinn  in  the  hings  hurstinf;  into  tlie  pleural  cavity  and  iaii.-,ing  pyo-pneumo- 
thorax.  This  result  was  so  exceptional  tli.U  it  was  thi>ught  jKissibly  due  to 
...1  acciileni.d  msuril.ilion  of  tubercle  b.icllh  nUo  the  lung  during  the  ex)H'ri- 
mcntal  feeding  (sec  p.  cm).  IWo  somewhat  similar  results  were  obtained  at 
the  Clesundheits aim  (see  p.  500). 
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inlrctiiin  is  inncrt  ncd.  is  not:  I-  it  casv  or  (iiiliciilt  to  infect 
111  (1  It,'  i>\-  t.idi,!;^,  tiut  latlii  r  i^  it  easier  ur  nmrc  (Hfticult  to 
'■il''<'.  it  1)\-  I'ldinu  tlian  1)\-  iiilialatimi  ?  I'iiidrl,  uli,i  has 
in\i'--ti,L;atr(l  this  (|ii(>tion  dine  tl\-  aiHWiis  it  \tr\-  (li'tinitil\-  ii. 
Ia\(mr  mI'  tin-  hitter  ot  tlie.c  alti  i  iiati\(  s.  He  succeeded  m 
producint;  tairlv  w  i(]es]>read  iiiilia.rN-  tr.berrnlosis  of  Iiiiit,s  !)\- 
eau^iii^  do;^s  to  inhale  tnl)ei(le  Ikk  ilh  in  ver\-  nnniitt  doses, 
while  he  tailed  t(i  i.nidne<'  an\  ie^iMn-  1)\-  teedin;;  them  with 
tar  lari:er  ipiantitir-  ..t  hacilh.  Tit/e  and  \\'ei(hmz  at  the 
<ie-undlieitsanit  however  tailed,  a-  we  -liall  see,  t,,  pnuhKc 
\c'r\'  ~e\-ere  icsiill>    •■Veil   !)v  uilialation. 

In   conchision   then    it   niav   he   -^aid   that   experiment    ha- 
ri'Vealed  considerable  and   somewhat   unexpected  dit'iicult\-   in 
transmittiufj;    tuberculosis    to    the    dn^   either    b\    feeding   or, 
sometimes,  e\en  bv  inhalation.    Some  })redis))osin,t;  cause  would 
a])pear  to  be  necessary  beicnv  an  injection  with  tubercle  bacilli 
assumes    a    ]iroL;ressive    character.     The   dit'ticultv    of  causing 
s(  nous  infection  artilicially  is  es]ieciali\-  well  established  in  the 
casedf  fe.'dini,' experiments,  and  I'etit'sopinion  that  tubernilosis 
in   the  doL;  is  itsnal/y  caused   b\-  bacilli  \vluc!i  enter  the  bod\- 
throu-h  the  ahnient.uA-  canal  is  probablv  too  doi^matic.     That 
It   s,,nietimi-  occurs  in  this  wav,  however,  seems  probable  as 
till    exami)le  ill   the  butchers'  do^;s  mentioned  by  Tho.nassen 
and  jeiistn.      I'.vcn  the  heaithv  intestinal  mucosa  of  the  doj,' 
is  not  entirely  imper\ious  to  tubercle  bacilli,  as  Ravenel  and 
A.   S.   (iritfith    have    shown    when    they    fed    dojLjs    with    these 
bacteria  and   found    the   microbe,;  in  many  cases  some  iiours 
later  in  the  mesenteric  .inlands.      It  is  p,)Ssil)l.    that  when  the 
mucous  membrane  is  no  l()n,!.;(r  healthy  iis  j)ermeability  is  much 
increas'd.     \\\'  must   riineml)er  that    the  do.u;   is  often   i)adly 
infested  >vith  intestinal  worms,  and  it  may  be  that  it  is  under 
these  circumstances,  and  owing  to  the  consequently  increased 
absC)rption  of  tiiben  le   bacilli,    that    tulxTcuIosis  of  intestinal 
entry  can  arise. 

Whether  pulmonary  tulx  rculosis  can  arise  in  the  dc  in 
conse(pieiice  of  absorption  of  tubercle  bacilli  th'-ou,t,'h  the  in- 
testinal wall,  and  without  the  miudus  membrane  itself  or  the 
mesenteric  or  other  abdominal  Knipliatic  ,i,dands  partici))atinf,' 
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(il)\i(UNl\-  ill  tlir  (li^casc  ''aniKit  as  \ct  \><-  tiiialK'  divided. 
(iiittitir>  cxiMiiiiiciit-  li'iid  sciTiir  slif^ht  siiiii><iit  to  tlii^  \\i\\. 
But  \\i  iiiii-t  rciiunibtv  tl  at  it  is  comi^lit  att'd  tc;  tin'  furtlur 
(Hustidii  uliitlii-r  in  hrdiiiL;  fxpcrinitnt-^  it  is  not  ])i)ssil)li'  lor 
-omc  (if  tlu'  bacilli  to  niter  tlir  lnn;;>  dinrtK-  throuf,'li  tln'  trai  iica 
(i\\  iim  til  --liyht  a((  idriit>  in  tlu'  pcrfomianc  ■  of  dr^lutition.  This 
(jurstidu  lias  been  disrusscd  a'rtad\  ()>.  it)5i.  Mdrcoxir  af^'ainst 
tlic  view  that  nioi  nt<ric  glands  can  tran>niit  tiibtrclc  bacilli 
in  nuiiilni-.  Mitticiiiit  to  prodiu  c  iiulinon.iiA'  tubcrculnsiN  without 
tlit'insclvcs  jiarticipatinj^  in  the  discax'  is  the  tact  that  in 
■  .  rtain  <  ascs,  of  whii  h  the  intestinal  oriLiir.  is  not  disputed, 
Miisi'  i^'lands  have  borne  their  fair  share  of  the  lesions. 

inalh'  the  mo^t  ])Vobable  Cdiiclusion  winch  we  can  draw  at 
pieseiit  Concerning;  this  (piestion  of  the  portals  of  entry  of 
tubercle  bacilli  in  canine  tuberculosis  >eenis  to  Ik;  that  while 
>onie  ca.>e>  are  cau>ed  b\'  bacilli  which  iieiietrate  the  intestinal 
nuudus  uieinbrane.  the  niajorit\'  are  caused  b\-  bacilli  which 
I  ntu'  the  lun,L;s  through   the  air  pa»a,i4e.>. 

I'^\]M'riniental  infection  bv  means  of  subcutaneous  and 
ii'traperitoneal  injc  c  tion  will  be  dealt  with  fully  when  we  come 
t.r  discuss  the  relative  sus<'eptil)ilit\'  of  the  do.i;  to  infection 
with  the  three  types  of  tubercle  baiilli.  It  will  then  be  sei'n 
that  it  has  been  found  impossible,  so  far,  to  cause  sc\ere  tnber- 
(  ulosis  by  subcutaneous  injection,  but  that  by  intraperit(»neal 
injection  a  se\ir(-  and  fatal  tuberculous  ptritoiiitis,  and  ewn 
a  ijiiieral  tuberculosis  may  be  set  up  fairh'  readily,  especially 
in  \-ounj,'  animals. 

In  iS,S4  Koch  published  the  results  of  tlu  r^uccessful  infi'Ction 
ol   three  dot,'s  in  this  way^.     In  i()02  de  jont;  also  succeeded 

'  One  .iniinal  bcromins  ill  was  killed  after  hvc  weeks,  and  was  found  to 
l,e  sutlerin«  from  severe  tuberculous  peritoniti.s  and  general  tuljerculosis  of 
lungs,  liver  and  spleen.  .\nother  boeanie  ill,  but  apparently  recovered.  In 
order  to  find  out  wliethcr  it  had  liecome  immune,  it  was  injected  again — this 
time  with  a  larger  do.se,  and  a  third  dng  was  injected  at  the  same  time  as  a 
contro'.  Both  these  animals  fell  ill.  One  ac  tuallv  died,  the  other  was  killed 
when  ill  and  weak.  'l"he  same  pathological  conditions  were  found  in  these 
an';,  als  as  in  the  one  first  mentioned  (T/ic  /;''/, i/.yv  n/  Tuberculosis,  Eng. 
'.aiis.  p.   170). 
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ill  the  Use  (i|  tlii-  uittliiicl,  and,  as  \vc  >li.ill  >(•>  in  >  mimnnt. 
^1  Atrc  and  latal  itsiilt>  w.n  piciclutcd  with  it  \>y  tiif  Koyal 
(  .iiiuiii  — imi. 


Tlir  Comparutivc  Siisccplihi/i/v  </  tlic  Dof^  to  lufa/ion 
nii/i  the  Ihrci-   Types  cf  'I'lilirnir  Hacilli. 

Sahinil  Infection.  \\\\  little  wmk  lia^  hmi  done  tn  niK 
(U'tcnninmL;  the  tNprs  ot  tlir  tiiliriclc  l)ai  illi  wiiich  occiii  in 
cases  III  iiatuiall\-  aiciuircd  tulnrc  uKims  ni  the  dn;.;.  lu  i()(i.'^ 
Zwick^  in\( >tij.;ati(.l  niltiuo  Irnni  two  cases.  The  niie  yieid'd 
a  strain  wliic  h  had  the  ciiltiiial  characters  of  the  hiiinai'  tv]" 
and  tailed  to  (  aiiM'  tiibciculo-i^  in  rabbits;  iioni  the  i  •\\vr 
wa>  urowii  a  >traiii  whiih  had  the  (  haractcr^  u[  tin  ho  ,11c 
type. 

In  i<)o()  koni.i-  hoiii  one  ol  two  cases  isoiatci  harillu- 
ol  th(  boMiic  t\jii,  which  w>i  virulent  for  rabbits,  and  in  'he 
sanii'  yiai  Joe'-t  oiitaiiud  a  >traiii  o!  the  same  kind. 

Ill  i<)i_'  Malnr'  stated  that  in  live  ease^  ,,l  ,  ,nine  tiiber- 
cnliwis  whi(!i  he  iin \>ti,L;ated  \\v  found  onlv  bacilli  (,f  h(i\-ine 
t\])e. 

S(liorna,-il  in  11)14  iir^c^tig.itcd  eleven  cases  of  natural 
tiiherculo.-.is  in  the  do^.  From  three  of  tiiein  no  cultures  were 
obtained,  and  there  i:,  iiothmt,'  to  indicate  the  tvpe  ot  bacillus 
concerned.  Itoiii  Innr  of  the  remaining  cases  ei^ht  >trains  of 
tuber(  le  bacilli  weie  (  iilti\ated  which  had  low  virulence  h.r 
c.ill.  f^oat  and  rabbit,  anil  ileaih'  belonL;ed  1-.  the  human  type. 
I'ldin  two  cases  the  cnlturi'-  oblaiind  belon-.d  t(j  the  bo\ine 
t\[)e.  Ill  the  case  of  the  lemainill!.;  two  tile  ixidellCe  of  t\|>e 
was  somewhat  contlictin.t:.  The  strain-  wvi  considt  n  d  o\ 
S(horna;.;el  to  be  ti  ,in-itioii,d  (('bcri;an^s/<inih-ii}.  but  it  ,i,'|x>ais 
to  the  ])reM'nt  writer  more  probable  that  tliev  weie  ordinarv 
nieinlM'i--  ,)l  tlie   human  t\pe<. 

'.   -  .'till   ■'  (  itru    1)\-   Si  liiirn.iKrl. 

*  111  tlif  ca>c- ot  ^ti.mi  .\.i.  V  lultiir.il  characters,  untl  goat  and  rabbit  in- 
jections were  all  consistent  uuli  iLc  \\rw  that  the  strain  hclonHcd  to  tho 
human  type.  Only  the  calf  exporiineiit  wa.s  anomalous.  35  mg  were  sub- 
iut.ii!e..iisly  injected  into  one  of  these  .ininials;  when  killed  six  months  Liter 
it  w.is  f.nind  to  liave,  besides  tiihen  ulous  cl'  mges  at   the  seat   of  moiulation 
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lliiis  \\<-  must  n)n(!ndt'  hat  thr  doj,'  may  become  infected 
itli  Ixitli  tl'  human  .md  the  b(i\ine  tubercle  bacillus.  This 
is  uppiiitrd  \)y  tlie  r.  ult  ef  1  xpcrimental  investij,'ati()n 
\\hi(  we  -^hali  ''xamine  m  a  niomint.  But  vvheth' r,  uii(ier 
I  itural  conditidus,  infection  wit  one  type  of  bacillu-,  is  cwm- 
mi  lUT  than  that  with  the  other  tliere  is  as  vet  not  siiiricient 
evid' -ice  ■  '  di  termine.  In  no  case  </  spontani'ous  disease 
has  the  a\i.cn  bacillus  Ix .  n  found  to  be  present. 

J-  \hcri)ih'iitiil  Iv.icitiini  aiih  IIidh.h'  an  J  Boriiu-  Bacilli. 
In  !i/  jonu's  ixprrini  its,  already  mentioned,  both  human  and 
bovine  ;  'xrd'  b-i^ilh  were  injected  intraperitoneally  with 
l><'-iti\-e  r  -ult-.  1j  iidct  and  "itit  succi'>sfidlv  injected  the. 
doL;  \Mth  human  tuberc' -  baci  li  Koch,  in  his  experiments 
re'  vrid  to  ,lI)(i\i\  -cd  "a  ]iuri  eultiu'e  of  niiliary  tubercle 
fr'  1  a  human  huiL  '  It  is  clear  then  that  the  dog  may  be 
sue  1 1'sstullv  infected  ixperimentalh'  with  the  hnm.'.n  as  well  as 
with  the  ixivine  tvi>e  nf  tnii.r<l  b.icilli.  In  this  respect  it 
dilti  r^  tnnn  alnm-t  all  the  lower  animals,  nionkevs,  j^uinea-pigs, 
rat>  and  mice,  .md  possiblv  many  fori  ',i,'n  wild  .mimals  kipt  in 
our  ineiiaL'  ries,  excepted.  This  important  point  has  been,  as 
we  -hall  -e(>,  am))l\'  eonlirmed  b.  iili  bv  the  work  of  the  Roval 
Commission,  and  of  the  (e  smidheitsamt. 

In  thi>  '(.urse  of  the  lent;'ihv  investi'^ation  carried  out  by 
the  foiintr  body  many  e\i)ernner.t-  witii  human  and  bovine 
tubi'n  i,'  bacilli  wen  made  on  the  cIol;  for  \'arious  obj(>cts  and 
at  dil'terent  tim<-.  TIha-  h,-i\c  been  coUec'd  tof,'ether  from 
the  \,iriou-  .\)>pcndi' '  -  of  *hi'  Reports  of  the  Commission  and 

.ind  jip-.cipul.ir  yl.mcl,  "-lii,'ht  tiiliori  iildsis  of  plcur?.  and  peritonoum,"  along 
witli  ii'iii  lulx-iciilar  ilisoa-c  of  kiilnrv-  and  liver.  N'ow  pleura  an<1  peritoneum 
.irc  lint  the  parts  attacked  by  preferen<  e  in  an  infection  spreadiriK  from  a 
-iibcutaiu-ou.s  inocnlitiiin.  In  tlu"  author's  opinion  therefore  one  siiould  not 
oveilook  the  po-.sibihtv  th.it  tins  was  a  ca.se  of  spontaneous  infection. 

In  the  other  case,  N'o  vu.  cultural  rharaetcs,  and  calf  and  r.ilibif  njeetions 
conihine.l  to  show  that  the  str  1  1  was  one  of  human  type.  Only  a  goat, 
whi(  h  rcicued  .;o  my  of  riiltuii  nilriiii  ■  iis/v  died  after  twenty-nine  days 
of  .h  all-  inih.ii\-  tu!>iriiilnsi,~  of  liini;s  I  liere  is  reallv  nothing  very  surprising 
in  tin-.  I  I'liM.ui  tubcri  ir  b  n  illi  ,11  e  (|iiite  cap  1  l)le  of  killinf;  calves,  go,its  and 
r.ibbii ,  «  hrn  inji-.  ird  iiit.p  thi-  lilo, id  -trcain  :  nor  need  the  dose  l)0  very  large. 
IJoiihtlr^-  i  unnd  (leal  will  dcpi-nd  on  the  size  of  the  animal  (not  mentioned 
n  tln-i  ,isr)  ,ii:i|  tiic  lincne— .  ol  tin-  omul sion.  (l'"or  the  details  of  the  experiment 
cntui.'r.l    liiTf   -ri-    t.iblr   oppo-ite    p     -5    of   Scliorn.igel'-   di--iTt.ltion.) 

c.  32 


-iM 


v>> 


TtTU'Kciinsi^  IN  Tiir   nor, 


(ni. 


i'lii 


tal)nlatnl  fnr  tlic  tir>t  tiinc  l'>iit  the  t;il>l<\  iiu  hulini,  as  it  dot-< 
sixt\'  aniiiiiils,  i^  tuo  Ihiil;  tn  \n-  icjiKiduccd  luir.  Ncarlv  all 
these  1  xp.iiinents  were  made  1)\'  A.  S.  drillith.  I  he  animal- 
were  (it  various  a,ue>,  some  quite  \ouiii^  |)n)ijiii  -,.  1  liirteeu  were 
inoculated  1>\  ^lUbeutanenus  iii]e('tii>ii.  Inurteeii  ii\'  iutraperi- 
toneal  iuji  rtioii,  and  tiiirtx-tliree  wen  iutected  li\-  lerduiL;. 
In  about  i\\(i-ihiid-  ol  tiie  experiments  tin-  hai  illi  eniploved 
l)el(>n,L;etl  til  till'  l)o\ine  t\|ie,  antl  in  the  otjur  tliiid  to  tiie 
human  t\pe.  (Some  exjteriments  with  a\ian  haeiili  will  he 
dealt  with  separately.) 


Xi<lciil<i>U''tis  [iiji-iluni  nf  |.iiii'  (iilluKS  in  doses  varying  from  I  to  25  mf;. 
ol  h.icilli  pnxiiucil  only  ,1  inilil  t\|>c  ^1  disfaso  in  the  (lofj.  A  small  abscess 
would  (lc\elop  at  the  scat  ot  inoculaUon.  and  alttr  a  time  disiharye  ll^ 
cuatcntb,  leaving  a  sinus.  1  lie  lesiun  lioueNer  tended  to  heal  Lc)iii|iletely  ; 
so  that  after  some  month.^  wlu  11  the  animals  ca"ie  to  be  killed  nothinH  mori' 
than  a  scar  as  a  rule  reni.r.iu  d  at  the  seat  of  inornlation.  .Meanvvlule  the 
lyn  phatic  glands  iKJcame  rid,irL;(d  .nid  ihcre  inmlit  lie  a  qood  di^al  of  i>eri- 
^landular  inliltralion.  These  (^landu'.ir  U-moiis  uniild  solten  .md  ukcr.ilc- 
through  the  skin,  leaving  liehind  sinuses  ..r  ultima'ely,  .■nl\'  .1  ■~i.Lr  Allrr 
(1  ith  a  few  minute  ;;'ev  tubercles  were  commonly  found  m  the  lunf.'s,  liver  or 
kidneys.  These  little  diss,  nnnated  lesions  were  quite  inconsiderable,  and  ne\  rr 
.assumed  a  progressive  lorni.  Ihe  animals  which  possessed  tlii'iii  rcm.iinecl 
in  g(K)d  general  condition,  and  the  disease  was  in  no  case  severe,  and  ne\er 
fatal,  either  in  grown  dogs  or  in  puppies.  There  was  no  ditferenre  in  the 
severity  of  the  iHsease  set  up  m  this  w.iv  l>y  the  bovine  and  hum  in  types 
,,f   li.udli   respectively. 

hitrapi'.ritnnral  Injecthni  produced  a  much  more  severe  type  of  disca-e 
and  death  usually  occurred  wlien  the  dose  was  as  much  as,  or  mo^c  th.in, 
10  nig.  Thus  of  three  puppies  which  received,  two  of  them  lo  ing.  and  one 
50ing..  and  one  adult  which  received  the  larger ')f  these  doses,  intrapentoneally, 
all  died  of  general  tuberculosis  within  cme  or  fvo  months  One  adult  wlm  h 
received  to  mg,  111  this  w.iy  survised  itid  w.is  found,  when  killed  |i;  da\-. 
after  injection,  t)  have  general  tuberculosis.  These  results  were  prodiueil 
with  tubercle  b.icilli  of  the  human  type.  Only  four  experiments  were  carried 
out  with  bai-illi  'il  boMiie  type,  but  the  results  were  very  simil.ir  t'>  tl'o>e 
we  h.i\e  .dre.idv  coiisiilered.  <  )ne  young  ilog  which  receivc<l  10  mg  id  bo\  ine 
bacilli  died  ihirty-.even  days  .ater  of  tuberculous  peritonitis  and  gener.d 
tuberi  ul"Sis.  ()i:e  puppy  died  of  tuberculous  peritonitis  after  a  ilose  of 
I  mg.  One  grown  dog  which  receued  the  same  small  dose  sur\  mil.  ,nid  when 
killed  ti\c  months  later  was  found  to  have  ilexeloped  onl\-  .1  lev\  tubenles 
scattered  m  lungs  and  liver,  and  >ome  doubtful  foci  in  the  kidnevs.  Ihe  |)eri- 
toneum  was  normal. 

Infection  by  Feeditif;  caused,  as  a  rule,  disseminated  lesions,  but  these  were, 
for  *he  most  part,  trivial,  and  the  disease  did  not  assume  .1  severe  type.  Iheie 
was  however  one  extept.    •        a  dog.  ,ilter  bi    ..g   led   with    10  nig.  of  Iul;:'rcle 
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bai  illi  of  liiini.in  tvpe,  sliiwly  lill  ill,  and  duil  .iflcr  ninctv-(f)ur  days,  with  pul- 
monary tiil«  n  ii|ii^i>  and  pyo-pmutinillinrax'.  I  hi^  result  was  so  exceptional 
that  a  suHne,tion  was  entertained  thai  il  iiiinht  li.ive  lietn  caused  \>y  an 
accidental  entry  of  tul)crcle  bai  illi  din  >  ily  into  the  lun^s  at  the  time  of  the 
exiHTiniental  fecdinx  lil/e  and  Wiidan/,  ai  we  ^!i.dl  ^ee  in  a  nioiiuiit,  had 
a  very  similar  ex]H.'rienic 

These  expiiiniruts  •^imwrd  cIciiK'  tliat  IIh'  (liii^>  iiuwiis 
1)1  ri>i>tiiiu  c.xpi mill  I'tal  iiifn  timi  uitli  tiilnrili-  limilli  aic 
\  ri  \'  ciiii-~uli  r;il>li',  ;ni(l  til, it  initlni  t.\\H-  ot  inaininalian  iiai  llliis 
i-^  >|ii  I  i,ill\-  \inilent  tnr  liiiu,  I  lie  (Ihl;  may  li(.uc\(r  midiT 
I'l'itaiii  (  ncum-tanri-  \n-  iiilntid  witli  a  |ir(igressi\'c  ami  latal 
tul)(TCVil<).si>,  ,iiul  ill  -iii'li  I  ,1--' ■-  mil  lv\ir  •>[  li.irillu-  h.is  linii 
foiiiKJ  a'-  viriiliiit  a^   tln'  ntlhr. 

.\t  till'  ('ii-un(llirit-aiiit.  \\riili-  ill!'  iisi-airlir-^  nl  tln'  l\ii\'al 
('iiiiinii-->iiiii  W'li'  .^iiiiiL;  mi,  a  <  h  iin.m  iiui- tiu.itimi  ut  the 
clrj,'i(t'  III  ^iiMiptiliilitx  III  tlir  (jnu;  til  i'.\[)rriini'iital  intrctimi 
with  till'  twii  t\|)r-  ill  ni.iiiunali.iti  tiihrrdr  bacilli  was  caniid 
mil  li\-  I  it/r  ,111(1  W'l  id.m/  IIh  ii--ult^  ^tippmt  ,iiiil  -n]i|ili'- 
iiunt  till'  wmk  nt  tin-  (  iiiHmi---ii  in.  I'luA'  di-ni' iii>trate  clrarly 
til, It  ill"  iIi'l;  |)i,,-r^-;i  ■,  ?;ri'at  pnwir^  nt  n-i-tiiiL;  ,irtiticiril 
iiilntiiiii  with  tiiliirilr  li,irilli  li\'  w  li,iti'\  ar  rhar.iiil  til  \'  arc 
a(lii;iin-t' Il  (h   wliilr  ,it    tlir  -aiiir  tiiiir  thi'\'  -^Imw  that   it   in  i\- 

-1  ilUrt  inii   •-     111-     in.ulr     tn     (IrXriiip     ^i\rli'     t  ul  ii  Tiulm  !■-     (IW'Mm'. 

i'hr\'  Imind  Illi  dillriiiii  !•  in  \inili-nri'  im-  tin'  iIul.'  hrtui'rn  the 
hiiiiiaii    and    linxipi-   tvpi-s   nl    tiihri'li'   liarilli. 

The  (iernuin  une^tigators  fiMimi  like  the  Koyal  Coi.iniission,  that  subcu- 
t.iiuous  injection  produced  at  tlie  se.it  of  injection  a  lesion  which  ulcerated 
iiid  then  tended  to  heal.  F'rogressive  tlisseminatcd  disease  did  not  occur. 
and  the  dogs  remained  well;  but  sometimes  a  few  lutle  grey  tuberculous 
(ml  were  seen  in  the  lungs  or  (me  of  the  other  organs. 

Kven  intrciveuow;  nijcctinn  did  nut  always  produce  progressive  di^iease. 
Iiiiir  .mimals  were  injected  in  this  w.iv  uilli  i  mg.  of  ba(  illi.  One  killed  m  good 
ciinditiiin  six-and-a-half  month,  lni  r  «,is  foniid  to  have  developed  a  chronic 
tuberculous  pleurisy  ;  another  fill  ill  .\ni.\  Inst  ajipetite  ,ind  weight  for  a  time, 
but,  recovering  both,  continued  to  inipro\e  until  it  was  killed  h\e-and-a-half 
months  after  injection.  In  the  lungs  were  t.mnd  Mime  nmhiles  winch  appe.ired 
to  repre-,1  lit  tubercles  wliiuli  li.id  he. i led  liiit  in  w  hn  \i  luiiin  \r  li.u  illi  i  cuM  ii.  t  lie 

'  Dog  I.  li.C.T.  Jnt  lirp.  App.  vol  ii,  y  117s,  I  lir  pharyngeal  glands 
were  normal;  the  mesenteric  glands  sluuviil  niiimte  white  foci  scatt'Ted  in 
their  cortices,  but  no  tubercle  banlli  imuM  be  found  in  theni  on  nm  r.i-i  npn 
examination.  There  were  several  tubeniilous  nodule^  111  the  lungs,  .ne  as 
large  as  a  pigeon's  egg,  and  this  one  had  --iiltciiid  and  opined  into  the  pleura. 
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licniDnstr.ilfd  citlicr  by  niicr<iM  ujuc  Lx.imiii.itiun  ur  by  itiicctum  of  giiinea-iUKs. 
On  tlu-  r)tlicr  hand  twi)  animals  (li'veln|K(l  ^i-vi-re  ili-.f.isi-  wliicli  [irovcil  fata!. 
One  111  ihf  -r  .1  I'ltiti,  inietted  at  tho  tnnmning  (if  pregnancy,  died  of  kimutiI 
tubtTiuln^i^,  liliyiiinc  days  l.itei,  .ind  tliL-  (ithcr  succuinlxd  t"  putnumary 
tubcrtuluMs   im  days  aftiT  tlie  injection  nf  tiilR'nIc  b.>i.illi 

liihat>ftil'»ieal  ni'ititi"ii\.  wliiili  yicldod  -.iii  li  striking  results  to  tin-  Knyal 
Coinnu^siuM,    ULii     H'ii    iiMpi'iM-d    .il    the   l.L-suiidiieilsainl. 
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1  il/.r  anil  Wi'kI.iii/.  in..  !■  --"iiu  inti  u -tiii:^  I'.xjn  ^lllll■|lt-^  l)\' 
inli.ilatii  III,  >i.\  animal-  \\  i  ic  ii-cd.  and  tln'  dnsi  >  \aii.(l  liniii 
I  til  T  iiii;.  (il  bacilli  ,  lint  it  inust  be  iindi  i ->t'  xid  tii.it  tiir  ijiiaii- 
titir>  uliitii  artiiaih-  iiitind  the  luiiu--  \mtc  Cdii^idi  raliK'  los 
than  tin -I  aiiiiiiint-.  -line  a  i  ■  iii^idri  al  ilr  part  iin  .-^.ii  il\' 
ifinaiiicd  In  hind  in  the  a|>i>ar.itn>.  It  i>  i.uIh  r  >nii)risjnL;  t" 
tiiid  that  r-'  ^'  M'  di-rasr  wa's  imt  in  aiu'  iiist.iiirr  laiisrd  in  tliw 
way.  SiiiHi  tiini>  ,i  hw  small  tn'nn  iildiis  hx  i  wen-  i.iiiik'  win  n 
tlir  anim.il.-s  ( .imi  ti>  he  killed,  .iiid  in  idhd  r,i-..  >  ,ill  thr 
<iri;an>  .ipin  ai  m1   ti  >  Im    --iinnd. 

AttL-mpta  111  iiituct  by  administering  the  li.ii  illi  with  food  a.s  a  rule  either 
l.iiled  completely.  <>r  at  most  produieil  .i  \r\\  litllc  i;n  v  fori  of  dise.isc-  ui  tlie 
mesenteric  gl.mds.  Unt  one  exiH-riment  v  .is  folloutil  li\-  s.rhnis  ri  s  dts, 
and  merits  more  detailed  consider. ition  To  eij;lit  |mi|'|'Ii^  wImTj  oiiI\'  Lair 
d.iys  old  was  .idnunistere<l  by  means  of  a  feediiif;  liottli-  .i  ipiarter  of  a  broth 
culture  of  tubercle  bacilli  emulsitied  in  cow's  milk.  I  hrce  of  these  animals 
were  found  wlieti  killed  to  be  ijuite  sound;  live  de\rlM|Hil  iin.ii'  m  h-.-,  put- 
nioniiry  ilisease.  In  three  this  w.is  of  no  j^re.it  seventy,  l)ut  iii  the  rem.iinini; 
two  It  proved  f.it.il  ( )ne  of  tliese  l.itter  died  live  weeks  after  the  c.xperimentil 
feeding  shoi  tl\  .lUer  icnu  in^  5  c.c.  ol  tuberculin  by  the  mouth.  A  small  lavitv, 
as  large  as  a  \\a/x\  lur ,  opether  with  numerous  erey  tubercles,  with  vell.iw 
centres  and  .is  hir^e  as  pin  he.iils,  .md  whicli  in  some  pl.uis  were  cnntiucnt, 
u.is  touiiil  m  tlie  lungs.  In  the  otlirr  l.il  il  .  ,ise  llir  .iiiiiu.il  died  t  wcetx-tive 
d.iys  alter  inlectmn,  with  it-  lungs  beset  sMlli  nu.ner.ius  small  c.uilies.  and 
presenting  on  seitn'ii  ,iii  .ipiH.irance  like  ili.it  of  .i  sponge.  The  exceptional 
nature  of  these  severe  pulmonary  lesions  led  the  authors  to  believe  tli.it  tlicy 
niigl  have  Ix'en  caused  by  liacilli  which  h.id  entered  directlv  iiiti'  'lie  ,nr 
p.issages  at  the  moni"nt  of  the  exjierimont.d  feeding  Ihey  rec.dled  the  f.ict 
that  the  puppies  had  lesisted  this  annatiir.d  melhod  of  aiinient.ituin,  .ind  had 
t.ikeli  the  inlei  ted  iiulk  not  without  protest,  acci  "ilM.iu  d  e\  '  !i\  some 
slight  choking  In  orilir  to  test  this  hypothesis  they  fed  si. me  pii;i|Mes  :n 
a  simil.ir  m.iniier  \Mtli  milk  blackened  with  Chinese  ink  lue  .num. lis  were 
killed  immeili,itel\  .ilui  .ind  tr.ices  of  the  milk  were  lomul  in  tlie  pouches  .jf 
Morg.igm  in  the  l.uAiix.  .iiid  on  t!ie  mk  .d  i  onls,  thus  shewing  tli.it  the  i  -i  .ipe 
of  particles  of  lluid  .iiliiunisli  red  by  liie  .iioutli  into  the  air  p.iss.ige  is  iint  an 
improbable  occurrence  under  the  circumstances  of  cxiicritnent.d  feeding. 
It  will  be  remembered  tli.it  when  wc  were  discussing  the  qi:  stum  ol  the 
p.-il.il-.  ol   tulH,'rculous  inleition  lu  iii..n  it  was  pointed  out  tli.it   .\    S   (.iiiliih 
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li.ul  sunKCNlnl  a  ■iimilar  cxpl.m.itinn  for  ttic  inilmmi.uy  tulxriKs  wlutli 
commonly  ocnirrtd  in  the  floRS  which  Iio  siitijcctcd  to  cxixTinirntiil  (reding 
with   tulicrcic  bacilli,  p.   IO3. 

Ill  !()■()  Stirkci  ;nrrr('fli'fl  in  infccfiiif,'  dni,'-;  1)\-  inti  ainrit'iiical 
iii|.  (  tiiiii,  liiitli  witli  liiiirian  ami  I"  \ini'  hacilli.  ami  In  1  aim-  to 
thr  I  Mill  iii-ii'ii  til. It  tin  ~f  aiiiinai^air  iiioi^'  ->ii-i ciitit)!''  tu  tin' 
linaiaii   tiian   t"  tip    linxiiif  t\|i'-  "I   l)aMllii- 

Iii  tlir  -anir  \iar  *-"  In  um  w  a-  al>l'  ti>  mfi'' t  i1'il'->  I>\'  -u1>- 
(  utamiiii^.  inti- 1)!'  ritiim:il  and  iiitraxi  in  iii-,  iiijci  ticii,  I'ait  th'' 
disoasolmwrd  httli-  tiiidc  m  \-  to  he  |MciL;i(^-.i\  ,■,  no  matt  it  wliicli 
tN'pc  of  li.K  illu.,  \\,i-  ii^rd.  and  ^i  liium  1  aiiic  tn  the  CDiuliisii iii,  as 
othi  r-,  liad  d.iiic  1).  finf  him,  tiiat  tin-  do:,;  p, .--rs^cs  ninNulcrahli" 
p<.\\i  r>  i>|"  ri'^i^tiii^  iiiiVctii  11  with  tnln  la  !i    Ikp  ill!  nf  all  kinds'. 

It  ha-  bciu  >n,!4f,'c>t('d  bv  Link,  that  the  (Iol;  ma\-  owf  its 
hiuh  ])(i\\ir-  mI  r(-,i-,tiiii;  tiilxn  iilmis  infcctidii  in  icjiratcd 
r\]«)-^mc'  ti>  inf.  rtidii  with  -mall  d(i-r>  in  <-\v\v  lih'.  In  an-wcr 
to  tin-  it  \\a-  iii'inti'd  (Uit  h\-  Tit/r  and  W'ridan/  that  the 
pMwrr  ut  ic-i-t ancr  pd— r— rd  1)\-  till'  diii^  i-  inhcr.'nt  .aid  not 
ai-(,i!irfd,   I'lr  it  i-  piociit  .ihcadv  in  tin'  VMiim;  pn]ip\- 

Ariiin  'l'itl)cnlc  Hacilli.  \"  infiMtinii  with  .i\i.m  talirrclc 
li.uilli  till'  di'i,'  is  still  more  hiuhlv  n-istant  than  it  is  to  irih'i'tion 
with  m.inimalian  tnhiTclf  harilli.  I'.vcn  intravenous  injertion, 
and  in  larm-  doses  too,  provokes  n  niark.ihh'  little  ( hanL;e. 
I.on.t,'  a,i,'o  Straus  and  (ianiali'ia-  pointed  out  that  intravmous 
iiiji-etiiai  of  the  dot;  ('a'fen  ntiates  \-erv  elcarlv  between  avian 
and  mammalian  tub  veli-  bacilli  :  and  !•'.  (Iriffitli's  expiaiment-, 
m.idr  for  the  Ko\al  (dimni— ion.  fullv  eoiiruni  this.  In  -oipe 
of  his  r.\p(iim<  nts  he  iniceted  dose-  of  10  and  e\-en  S'>  "ilt.  ot 
a\ian  bacilli  intra\aaion-l\'  into  urown  dof,'s  and  puppies  with 
little  or  no  re-iilt.     The  table  on  \).  30J  shows  this  \erv  elearlv. 

It  is  interest  in,!;  t'  note  that  while  avian  tubercle  bacilli  do 
not  produce  di-iase  in  tlie  dotr  thev  survive  for  a  Ion:,'  time 
in  its  bodv.    Tim.-  in  the  <  a-e  of  Dot;  No.  164.  while  "all  or;.;ans 

'  Srlmini  call- p.irtic\i!.ir  :itt(-iUien  U>  tin-  f.nt  tli.-itin  all  his  fight  d^u-.  tlic 
lun«s,  hroadlv  -p".\l:inc,  were  the  only  seat  ef  tuhcrciilniis  lesions  [Ivaiif.  Ihss. 
Hern    p.  r^o). 

-  "  Sur  1.1  tuhiTculose  hiimainc  et  avi.iire."  Compt.  re>id.  liii  Coiii;r^s  pour 
I'fijiiilf  dc  la  Uilierciiloae  cliez  ih'mme  et  chc:  li s  aiiiDiaux,  iHqi.  .\s  a  matter 
of  fact  It  is  much  better  to  inject  fowl-  (intr.nenoiisly )  .ind  j;innea  pigs 
(sulKutaneously)  for  this  purpose. 
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Intravenous  Injection  I'f  Ihniiiiii  ,iiul  An.ni    I  nlnnlc 
Bacilli  into  Dogs^. 


Mum. Ill     liilMt.lr    n.uilli 


Avi.in     liiliiiilc    li.iLilll 


No.      A^t       Uum:  Kcsiilt  No       Arc        Dose  l<(  suit 


I'lJ  I'lippy    50  nig.      Killed  I4()  (l;>ys. 

I  1  \Mi  Miiall  Krt-'V 

',  '                     niiilulrs  111  i)ne 

I  ki(lm-v 

j                                             I'M  A'lult      -yi  Hit;      Killi-.|   1  (j  ,|.iys. 

!              I  NoImW, 

1 1 1  riil'|'\      III  iiiK-      Killi-.l    i;  (  ijiiys. 
No    lull 

(       Piirpv     I  inq       In.    I    u 'I'ly-      t^-:  I'ui'py       1  nii;.      KiII.mI   1.(4  (l.iys 

'■I'll     I  nil.  No   I  lib. 


aiul  .i^Iaiul-s  Uric  fut^  from  tiilxrculuiiN  Irsinns"  (142  <I;iv^  ;ifti  r 
iiijtctinii),  (  iiltiuo  '-(iwn  fnini  tlu'  li\(  r.  kidiuv-.  and  >)ilrcn  in 
each  cabi'  clc\ilii)>c  il  rolonh^  nt  ,i\i,ui  tuliticli-  Ij.k  illi. 

I  III-  DiDimr  0/  J  itheniiltisis  benif^  ccnniiimicdttd  hv  /lie  Di'i; 
ti'  Mini.  I  111-  t  li.-c  assnriatidii  lufwim  man  ami  thr  tlo.n  need 
Iiardlv  111'  in-i-tnl  mi,  111. 1  the  In  (|iii  iir\-  witli  wliii  li  ilii>  animal 
i>  till'  iiitimatr  iilaxinatr  ul  (. iiildicii.  Moii'dxcr,  as  \vi_-  ]iav<' 
M'tii,  tlir  IiiImii  Ii-  hai  illi  with  wliicii  tin-  tlnj.',  is  inli-ctcd  is  (iftrn 
iif  tlir  Immaii  t\i>i'.  llir  dam;ti  i>  all  the  f^natcr  hfcansu 
1iil)cKul(i-i-  in  the  d'.i;  i>  tiuall\  nt  ihc  "(iinn' '  kind,  the  disease 
hcin,!;  ditcn  piilmnn.nA  ,  ami  ia\itii>  nut  iimdimmni ;  iiKirt'over, 
accnrdim;  tn  I'ctit,  ( iitamnii>  uKt  r>,  "incivdiblv  ritli  in  tnlxTtlu 
Inniili,"  may  MiiinUmr-  occur, 

7  iilhyciilcsis  III  !hc  C  at. 

\\\v  cat  is  till'  a>-i>ciato  i.|  man  almost  as  mudi  as  the  do,t,', 
and  is  csjxciallv  tlir  pl.uinatr  ot  \-otin,L;  children;  \ct  feline 
tnl)eiciilo--i^  lia>  k crivrd  but  littlr  attmtion  trom  j)ath(ilo,i,nsts. 
Its  importance  ho\\i\(r  as  a  danger  to  man  is  minimi/ed  hx 
the  fact  that  the  cat,  a>  we  >liall  see,  appears  to  be  susceptible 
oiiK'  t((   till-   bovine   form   of   t uben  ulosis. 

'   For  Dor;  Nos,  U,2,  iO),  152,  154,  see  F.  Cnfiith,  RC.T.  Fin.  Hep.  App. 
vol.  IV,  p.  282.     For  iJog  3  see  A.  S   GrUlitli,  R.C.T.  Itn.  Rep.  vol.  I,  p.  245. 
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A  case  nf  tiilx  iculosis  in  tlic  cat  was  recorded  by  I-illeui 
and  Petit  early  in  i'^'^'^  I  Iwn  more  cases  were  rep.  1  led  later  111 
the  same  yen     "n,    hv  Nocard  in  France,    ind  the  other  by 

M.l  ,i<l\.,iu  III  till-  <niiiiti\'.  and  a  ronsiderahli-  miinlxT  hivr 
iHi  ii  urnj^ni/rd  siiiir  at  saiii.u^  \rterinary  schools.  Without 
making  am  partioilar  search  the  writer  has  seen  three  cases 
during  tli.  l.i-t  \(  .n  m  twd  .it  (  .hiiIhhI  •  1'  iin'-  (mIh  i<  nlosis 
is  ci  rtaiiilv  iii>i    \  ■  1  \    nm  nmninii. 

1-;\M<  t!\llM\\  I  nluillMlllt  l-.\VMuldl)rdllll.  uM  .it  pi-,  s,  lit  t(.sa\   , 

-,(.1111  i.,iR;ii  idr.i  m,i\-  iinwiwr  be  gathered  Ir.aii  tlir  tullowint; 
li-iii,-  |,  iis(  II,  i.s()i,  saw  t\\(  iitv-tive  cases  at  the  \'.  ti-niiary 
S.  \uH<\  III  (  np(  nli.i-rii  in  I  --  III, 111  two  years.  Al»-1  ol  Leiji/.i^,' 
I-,  Mild  l.\-  Ih--  t.i  li.i\.  I.iimd  iiiiir  tuli<  11  iiloiis  rats  aiiioii^ 
4<,o  \vlih  li  h.    r\,iiniii.  li  ihrir       I '.  t it  cxaniiiM  d    '.(ii)  1  it>  wlm  li 

tluA    Ml     Wrlr    klllrd    111    ill.     \Cl(  I  IIKIIA    Sclluol    .-I    Allnlt    O''"'^) 

diiiiiii;  till'  li\'-  V'Mi^  Hioo  1(104,  :Mid  tniuid.  111  KHiiid  numbers, 
al„,ut  tun  |i.i  (lilt.  till),  rriiliui  I'li.-db.i'-'.  i  .md  l-idliU'T 
.•,,mlii,i,(l,  In.iii  .1  i.\ii  w  ot  \.t- riii.ii\-  st,iti>tics,  that  ;d)..iit 
,,11.-  p.  1   ..III    .it  111.'  -ilk  i.it-  ..f  I'.tHii  w.r.'  tub.T.  iil.ui-. 

s.\,r;il  ..I-.-  .If.'  r.'i..rd.il  in  wliifli  th.'  tub.  niij.ius  .  ats 
b>'l..iii:..l  t..  p.r-..ii-  who  w.T.'  linn  -.Ivo  .  ..nsuinptiyc ,  and 
in  Mini.'  it  i-  d.tinit.h-  >l,ii.  .1  tli.it  tli.'  .iiiiniaK  (dnMiiucd 
hum. Ill  ml),  r.  iil..iw -putiiiii  ll  u.i-  -o  in  ,1  ca-.-  r.r.iidedbv 
i'ili.Mii  .mil  I'.  111'.     Hut  -mil  -l..ii.  >  ,11-    id!  11- aiK  -o  ..niinDii 

1  11,1-  I  1.  t  ■.Im.uM  «,.iii  11.  ii'it  t-  ,....|.t  1...)  rca.lilv  Miiiil.ir  tcstinu.ny 
...iRiTimiK  till.'  J^'fi-  ll"--  L'\i(ltmc  ..f  tl.i-  kni.l  in  tlif  . mm-  "I  thtt  (Idk  18 
hinvever  much  more  considoralile  tliaii  it  is  in  the  c.isc  ..f  thf  ..it  l]ll..ii 
..n.l  IVtifs  (M'^c  lu.u.-M-r  is  of  i:()nsi(iL-r.il)U'  interest  since  the  c.it  is  .Ul.^^'.-d 
t.)  h.ue  ...iiti...  t..l  tuli.r.  iilosis  from  eatinu  sputum,  an.l  f<.  h.iM-  r.-.-..v.T<-il. 
Ihc  (acts  .ire  .is  follows;  the  cat  lived  in  a  pathological  l.il>..r.ii..rv  .itt.u  lied 
t..  a  hospital  where  there  «.'te  con>uniptivc  patients.  It  (Icvel.ipe-l  .i  hking 
|..r  sputum,  ,in.l  was  in  the  h.il'it  ..I  .■..nsuniinc  the  refuse  .if  «hat  u.is  sent 
t.)  the  l.itxir.it.irv  for  examin,iti..n  Ihis  hahit  w.is  n..t  .Iw.  ..iir.it;..!,  and  the 
,  ,it  w.is  ki|it  under  observ.iti..n  to  see  what  would  li.iiipen.  .\fter  a  tune  the 
•  inima!  he.  anie  ill,  .md  pi.-sented  all  the  syinpt.)!ns  of  a  chronic  Rra'e  dise.ise 
it  h.id  .1  mil.,  i-piin. lent  ilisch.irMe  from  the  n.is.'  in  whi.  h  tuhori  le  bacilli 
uer.-  foiin.l:  it  sulten'.l  from  roiiKh  .ind  sneo/inii.  ..ii.l  w.is  expected  to  .he. 
liut  If  bec.iinc  pi.mi.tiit  ..n.l  .ili<.iit  the  s.ime  tuiii-  ben.in  to  recover,  .md 
prcsuntiv  mviii-  birth  t..  i  km. mi  .t  su.kle.l  it,  .m.l  .still  ontiniie.l  to  inipr..ve 
for  five  m..nths.  It  was  then  bitt.n  by  a  ma.l  .loi:  ..n.l  h.i.l  to  be  k)lled  i'ost- 
niortem  ex.imin.ition  sh..wed  ,i  collection  of  small  c.ilcareous  n.,dules  m  one 
lung,   an.l   n..   .bscise  elsewhere.      I"i„,i.   <U   M,.i    ./<    /''<m.s,   J.;n.    iHrtS. 
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as..:  ti„.  caM-  „|  tl..  tulH.,ruI,,„>  .1,,,.  Fri.dlnTK.r  a.id  F.T.l.n.r 
l-H'-d  tiiat  liu.iKui  tiil.ruiilusis  i.n,viclrd  the  M.unv  (,f  in- 
lectiu.,  |,„  tuhrnulnM.  ,n  rat.'.  1;,,.  .„  tin  li^ht  ,.l  „„„-,■ 
'■'■'■'■lit  ..ix,.t.,^ati,„H  tl,i>  ra.i..,.t  ]n-  accpt,,!,  t,'„  it  h  t.  as 
''!;,';•'"  ""'!•  '"■'■'  ^M'Hit.lv  sl„,xv„  (I.v  ,.x,„,i.,„nt.  wind, 
vv^i  Ih.  .vMruvd  ,,n.,.ntlvi  ti.ai  l!,,.  ,-,t  is  .ml  .,.Mvp„l,k.  ,., 
ii.f.'(-t.,.n  witli  t.iluTclr  barilli  of  flu-  liu.nan  tvj>r. 

Ar,,,nlin!^  t(,  the  (MTiiiaii  a.:t)i..iiti, -,  tlir  'lini-s  ,,.■<■  tl..^ 
o.-f^a.,.ulur|,,l,i.llv-~ulhr:  a.ui  ^^  itl,  .l.i- St.M,K.  a.ul  !',  t.t  a.,d 
l.ass.t  nm(  ,..-.  i!,,.  all  tl,-.  a.itlinr.  .v^ur  that  thr  ..i.s.nt.  .ic 
glands  alM,  a.-,  haq.u.itiv  atta.k.d,  and  that  ili..  kulury.  a.e 
hablc  tn  snl,.T.  Livu-  a.id  spl,.,,i.  n.rimi.lv  , .  ,,„J.  s,vm  t.. 
hi-  s.Id.Mn  alUrtrd,  and  th.^  >•  rn„s  .nm.hranrs  tn  s„fT,,-  l,.s 
oftn.  tlu.n,.,  thrdn^.  I'.ut,  a,  in  th.latt.T.nUanrnu.  legions 
>on„.t.n„>  ,.vu,,  and  wlun  tJ.rv  d,,  >„  n.av  U-  sua.anin^  with 
tnhirclc  bacilh-. 

As   tn   th.-  pni-tal  ,,f  .nt,v  in    fdi.u    tnlHTcnI..si.  it  Mv.ns 
Pr^'l'a'^1'^  tl'at  tins  is  nsnally  in  some  pa.t  of  th,.  ah.m.Ua.v 
canal.      It  .s  t.n.  that  the  h.ngs  a.v  often  the  s,at  of  disea.,- 
iM.t    onr    ea.uK.t    alsvavs    U-   sme    that    the    l,.si,,n.    the.e    a.e 
pi-..na,y:    a.id,  afte,-  all,  th.  proof  of  entrance  thnn^h  the  a..- 
l.assaKe>  .s  not  so  ,nuch  th.  m.,,.  i,res.n.v  of  co.nparativ.Jv 
adx...„vd  d.M  as,.  ,n  th.  h,„,.,  as  the  preM-nc  of  this  condition 
in  (fu-  absence-  of  a/ua/ly  ,,/</  disaisr  u,  the  mcscuta  ic  .-UuhIs      In 
Jens...  s  senrs  of  eases  whil.  .]„■  Inn^s  uvre  aftected  in  sixfen 
the  niesrnt,T.e  ,,la.id<  n.n    tniviclons  in   fo„rt,vn  ■    and  in 
hye  eases   the  <hsease  vva,.  eonh.i.d   e.itiivlv  to  these  ^lands 
Ihe  ...test.nal  n.t.cous  nienihiane,  as  in  th,   do-    i.  said  to  he 
seldom  th..  seat  .,f  visihl,.  tnlu.nnlons  h.sion.  ;  '  .,nlv  once  was 
Je.is.'.i  al)l..  to  d.t.Tt  a  l.^on  li.ie.     X,,eai-d 
n.l.--tiiial  .ilc.ratio..   in  two  eases-''. 


howe\cr  .-.'coi'ds 


'    "Wic   hv 
tliiiiiK  r)   tin-    I 


....   Mun.I,.  .lurfu.n  ,n  .Kr  K.....I  ,nl>,.„  ul„>.c  M..„M.,,cn  (K,„.„- 
iil._.Ltinn<.,i,iolle   Inl.len,''  he.  ctt.   p.   500 

L.xxxl.x,"p. '"7.'   ^'"'"'"''    ""'■     "^'"'"""y'   "'''■     «'•'-'""'/'•   .1/-/.    \el.   v.,1. 

glandl^a^l^tw ''  -s.  t,,.,,.,,  ul.,s.s  was  c.n„n.„  to  the  lung,  an.l  hn.nUual 
gland.s  and  m  Hess  .  ca,e    here  was  n,arked  tuln^rculosis  in  both  lungs.     (/■„„ 
A     >  .  /  a,,    .soc.  N.S.  vol    vn.  p.  ,0,  )     In  „no  of  Xo.a.Us  ca.scs  there  was 
aM-te  pen.onu,.  ,,.use.l  bv  the  bursfn,  „,  a„  „,te.st.nal  ulcer,  and  th  •    ung. 


XXII: 


Till-    ivit:  or  Tri!i-K<  i.i-  h.\(iiii  conc  fknfi) 


'///(■  ('oiiipdKitii'c  >'iisccf>li/)ili'fv  >if  the  (at  to  Infection  uith 
the  'llvcc   'I'ypcs  of  'I'uhci-i/r  Ilacil/i. 

Xdtiiiiil  Infcctio)!.  As  til  till'  t\'j)('  of  barillus  to  ho  t'ouiul 
in  r;it^  alfi  rti  il  witli  tubrvnilo^is  naturallv  aainircd  hut  little 
i>  known  for  rcrtaui.  1".  CiiitVitli.  in  tln'  single  case  inx-cstii^ati'd 
1)\'  hini,  founil  that  \\\o  haciilus  \\a^  of  tln'  ho\'ini'  \\\)o  ;  and  th;.-; 
was  also  the  t\']M'  found  in  two  cases  examined  hv  the  author. 

Exficrinioital  I nfi-ctioii.  The  rat  is  iiuhided  amoiie;  the 
\;u"ious  animal  species  to  which  X'illemin  succeeded  in  trans- 
mitting,' tuberculosis  b\-  inoculation.  \'iseur  (1^741  infected 
cats  b\-  feeding  them  with  tub/rculous  m.iterial.  Koch  (iS''^4) 
produced  similar  results  in  the>e  animals  b\-  inoculation. 
Xocard  fed  foiu-  kittens  ,and  their  mother  with  cidluns  of  these 
micro-or;;anisms,  and  thereby  transmitted  an  acute  disease  to 
the  kittens  and  a  mori'  chronic  one  to  the  cat^.  In  these 
earlv  experiments  it  is  not  always  possibli'  to  distinguish  the 
typo  of  bacillus  employed,  but  we  know  that  the  material  u>ed 
by  Viseur  was  tlu'  tuberculous  lunu  of  a  cow-. 

were  alinosl  iidriiial:  no  that  it  is  pr.ictuilly  lertain  in  this  c  ise  that  the 
intestinal  disease  u.is  priniar\-.  In  the  other  case  there  was  diarrha'a  durin;; 
hfe;  and  after  death  all  the  nie.seritcric  glands  were  found  to  be  hypcrtropliied 
and  the  majority  caseous  and  softened,  the  cwcuni  was  ulcerated,  and  the 
spleen,  curiously  ennufih  if  it  is  true  that  it  is  affected  but  seldom,  was 
crammed  with  miliary  tubercles,  (ReciiLil  dc  Mat.  V^t.  lS88,  vol.  LXV,  and 
iHSg,  vol.   Lxvi.) 

'  N(jcard,  .irt  "  Tuberculose,'^  Diet,  puitiijue  Jc  iiird.  \'i't.  \  ol  .\\i,  p,  308. 
Quoted  by  Straus,  Inc.  cit.  p.  363 

-  In  Koch's  experiments  the  source  of  the  tubercle  bacilli  was  sometimes 
human  and  sometimes  bovine,  and  yet  no  ditterence  in  the  result  in  tlie  two 
cases  is  recorded.  This  is  very  extraordinary,  because  as  the  ex.  ■>riments 
of  the  Royal  Commission  have  shown,  the  ditterence  is  as  well  marked  in  the 
cat  ,is  in  the  ox  or  any  otlier  of  t lie  different i.i ting  animals.  Koch's  experiments 
on  cats  weie  briclly  .is  follows  ;  Iwo,  iiuiiukited  with  tuberculous  material 
derived,  either  directly  or  indirectly,  fr'ini  a  ia.se  of  bovine  tuberculosis, 
developed  rapidly  fatal  tuberculosis.  Two,  inoculated  with  the  lunR  tubercles 
of  a  monkey  which  died  of  sjwntaneous  tuberculosis,  are  said  to  have  died 
tubercul.ir,  Icur  cats  were  injected  with  various  pure  cultures:  One  from 
a  case  of  hum, in  miliary  tuberculosis,  another  from  a  case  of  phthisis,  a  third 
Irom  a  'perl"  nodule  in  an  ox,  and  .i  fourth  from  a  tuberculous  monkey. 
Tluis  it  is  almost  certain  that  tubercle  bacilli  both  of  human  and  bo\ine 
type  were  employed  in  these  experiments,  and  yet  Koch  merely  remarks 
tliat  all  the  animals  showed  tuberculous  changes.  {The  liti"lf>gv  nj  Tubiy- 
ciiloits,   Eng.  trans,  pp.   161-163  and   177.) 
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-"'"^  TrnER( fiosis  IN    1111    (  vr  [ch. 

;'"'"'  -i-  rptilnllfv  nl  tl„.  ,,,t  f,,  tl„.  tinv,.  tvpcs  ..f  tub.TCl.^ 
•■"'11,  u,.  UMikMi  ,,ut  l,.r  tl„-  in-t  tim..  incidmtallv  hv  thr 
Kc.yal  (nnuni-Hnn.  Thr  .^nat  .na,,.,jtv  nf  the  .xp.rinirnts 
"■';'"'■  '•'""  ^"  -^  ^-  <'nmtl,,  and  tin-  mo.t  i.npnrtant  ar.- 
n.ik.1,-,1  t,-.th.r  h.p.  from  th.  ^,uin,N  App.n.lin  .  tn  tl„- 
'\'  l"'it>  (.t   tlir  (  (,nniii"i(iii. 

Tlusr  rrM.li^  ,„av  i)r  l.ii..t]v  Munmari/rd  Tuhmlr  l.anlli 
ol  lH,vinr  tvpr  injrrtrd,  ritli, ,  M.b<  utan,.nn>lv  or  lutrap.n- 
toncallx ,  in  Miiall  doses  (-oi  to  ■  -o  nv^.)  auis.d  invanablv  rapidlv 

latal  s,n,Tal  tulMTCulusis.     Sitnilar  d, 1   ha.ill,  ,,f  human 

tvpr  had  lutl,.  or  no  effect.  Onlv  a  Mnall  loral  l.^io,,  wa.  .,.-„ 
'■"'1' r  the  ^km,  or,  after  intraperit.uual  inj,.,-tio„,  a  fow  minute 
m.A-  tnlvrel.m  theoni.ntnm.  M,.re,,ver  ,lo...  uhi,  1,  for  tlie.e 
>'nal!  annnals  ran  onlv  h.  ref^arded  as  enormous,  nam.lx , 
'"  '"  3"  ini^.  of  l,a,,lh.  inje,ied  intraperit.meallv  uvre  a^a 
nil-  wrll  home.  Slii^ht  .urnoral  tuh.Tenlo.is.  it  i-,  true  \va> 
recorded  m  one  ca>e  (Cat  .;;)  and  M,me  nodule.,  or  tul.orr'lr.  in 
tlie  lun.^s  of  two  others,  but  nothing  lik.'  acute  ^vn.^ral  tuber- 
(uloHs  or  pro,i;re.Mve  disease  oi  m(,rc  du.,nic  tviv  was  set  up 

b>-   l)u>  !\-pr  ,   f  hi,  illus. 

It  i^  trn,.  that  live  out  of  the  ten  rat.,  whirl,  .-...viv.'d  thesr 
l.ir^e  do.,.,  meludin^  the  thre,.  uhieh  w,,v  injected  with  ^^o  m^. 
<liMi  w.thm  nur  t,,  tin-,.,  months  ,,f  th,.  injecti.ms'    and  it' is 
oma  ivahl,.  that  th,..-  mav  hav  succtunb..d  to  the  poisons  .n 
the  ba(  ,lh       Hut  ,ats  ;m,  difhcult  t,.  keep  conhn<d  in  laiwatorv 
cages,  and  ar,.  lial.l,.  to  die  from  more  or  l,.ss  obscure  cause, 
and    It    ,s    not    unlikelv    that    th.    d,ath    of    these,    animals 
ua..  unc,,nneet,<l   with    th..  injecti.ms:    nevertheless  when  nur 
compares   tins   m,,rtahtv   am,,n,^    th..   animals  which   received 
lar-.v   d<,s,.s    u,th    th..    mn.h    >m:,li..r   m.,rtalitv   amon-   thos,. 
winch  received  small  do.s.-s  bv  inj.etion  ,,r  w,.n.  f,-d  with  baeiH, 
.t    s,..ms   possible   that    th,^    hv,>  cat>    in   ,,u,..ti,.n   mav  hav.' 
>nceunibed  to  tuberculous  t,)\;[;mia. 

To  infecti.m  In-  f,..dinc  with  lu.vine  tub.rcl..  bacilli  the  cat 
IS  susceptibl...  Tubercl,.s  appear  in  the  mesenteric  glands  an<l 
>oni..tnn..s  m  ,1...  huiKs.  In  a  single  ca.so  ulcers  won-  noted  in 
th.  mt...tm...  Ihesc  effects  were  j.rodnced  with  moderate 
doses   (img.).     With    locc.  wid,.lvdiss,.minat.^d  tuberculosis 
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is  rrcfirdid  in  om'  rnpo,  and  a  f<\v  tuhrrclis  in  the  lungs  in 
aiioilnr.  (  lr,iii\'  tin  cat  nia\  !"■  nitiit(d  li\-  Ircdini;  with 
licAiMc  tiil)ci(lc  l).iiilii,  l)iit  i^  luit  V'vy  liiL;iil\"  >ii>r(|>!iliir.  ( )t 
the  liiimaii  txpi  1. 1  Imc  ilius  iin  till  .  itlit  r  hand  i.irur  doses  ( 10 
and  -v Mill;  I  lia\i    linn  L;i\rn  in  tins  \\,iy  witlimit  rllrct. 

I'liini  all  tlii-r  (Api  riinciit--  one  nia\'  sal(l\-  rdnclud''  that 
tin-  I  at  diltiiintiatr^  \ir\  sii,u"]il\'  i.Mtwri-n  tin'  tun  txpis  (4 
inamnialian    tulxnlc   haiiili. 

It  i-  I'  ~s  ra^\"  ti'  he  til  ij_;nuiti('  with  ri\L;aid  tn  \\\>-  ^iisirj^ti- 
liility  I'l  till-  rat'tii  uiiiitinn  \Mtli  tlir  a\  ian  txpr  nl  hacillns. 
1'.  (Inllith  atti  nipti  (1  tn  inlnt  tni  cats  with  bacilli  >>i  this  type 
li\  intravcniins,  siil'Mitannins,  m"  intrainritnncal  injrctinn  and 
oni-  1)\-  feeding,  doses  truni  o- 1  tn  ionii;.,  in  the  la^t  case  the 
origans  oi  a  rabbit,  which  had  died  nf  an  injectinn  nf  a\ian 
bacilli,  beini,'  used.  l^'ew  and  inciin'^picnnus  were  tlie  lesiniis 
recorded,  \et  si\en  out  ot  the  ten  cat^  nijected  tlied  in  trom 
sixteen  da\-  to  t\\o-and-a-halt  months,  Sonie  of  thein  nia\' 
possihK  ha\a'  died  ol  an  intei current  disease,  lor,  as  we  ha\e 
said  alreadv,  cats  are  dit'ticult  to  keep  confined  in  laboratory 
ca,gcs.  Pint  the  mortalitv  was  so  mtich  higher  than  that  of  the 
cats  infected  with  human  bacilli  and  kept  under  identical  con- 
ditions that  in  this  case  tlnre  seems  to  be  very  little  doubt 
that  some  of  them,  at  least  of  those  which  reteived  intra- 
peritoneal injection,  died  Imm  miiIti]ilication  and  dissemination 
of  the  bacilli  without  the  formation  of  anatomical  tubercles 
(jr  other  olnious  lesions.  For  tour  animals  injected  in  this  wav 
died,  and  thou.^h  no  tubeicles  were  ^een  in  their  organs,  in  three 
of  the  cases  these  lontaiiied  numerous  tubercle  bacilli'. 


h 


1  uht'iciili'sis   ill   Miiiikcvs. 

-Vnthropoid  apes,  baboons,  \  arimis  other  nmnkexs  and 
lemurs  are,  as  is  well  known,  \erv  liable  to  become  infected 
witn  tuberculosis  when  ke]>t  in  capti\ity.  The  disease  spri'ads 
readil\-  from  one  to  an(jther  when  a  munber  of  indixiduals  arc 
li\ing  in  the  same  cage;    then'  susceptibi!it\'  nuist  therefore  be 

'  R.C.T.  Fin.  Rep.  ■\\']y  M'1.  iv,  p.  is.<.  Kittens  5')  .mil  iio  ilit-il  si.xteen 
(l.ivs  after  injection  of  i  and  5  iiiL'.  nf  bacilli  respcctncly,  anil  (at  (jJ  died 
SL\  eiitv  three  ilajs  after  injectiiin   of   I  my. 
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fjivaf  :  and  vt  tlirv  ;nr  imt  k,,..un  t-  ^mH.,-  ti.„„  tl,r  (In.ms,. 
'"  '  "•"  natinal  Mat.  (Straus,  v,,,.  Dun,,,,,,  anl  lia.  ,,na„n  and 
Hallni.ta.dt,  1).  1),  Haan  fi„oj)  ...xamu,,-,!  tli,.  l„,(li..s  „1  ,,v,.r 
thirty  m.mk.A.  ul„rl,  ,l,..i  ,,t  various  cau...,  ,„  [ava  vv,tl,.,„t 
nmlui.t;  ai,\-  tliat   wn,    n,!,,  ,,  iil,,,,^. 

'I'u'  lesions  Iciin.l  ,,,  tiilHi.nln,,.  i,i,„ik,\s  ,,iv  „..i  ,,„. 
l>k'  those  sr,.„  i:,  n,a„.  Th  v  |,.rn„„.  ,•.,>,.„„  and  snlfn- 
caMtir-  niav  app,,,,-  ,„  ,|„.  1,,,,..,  ,„„|  „,,,,,,.^  j„  „,,,  ,,^.^.^,^./ 
P"'l"-  M  tiir  mt.Minr:  „nha,v  tul,,,,  u1om>  i>  rn,„n,.,„ 
K.  K.-h,  uhu  ...vannnrd  .i,l,t  ra...  n|  s|„„„a, „.,,„.  ,„|„,.. 
niloH.  n,  thr>,.  anunak,  .hvvv  attmti,,,,  t,,  .,,tain  d,ltr,,,,r,.s 
';"'^""  -'""•'"  ■'>"!  '"'ina,,  tnl„n„l,,.,..  1|..  p,,,,,,,,!  ,„„ 
"'•"  -n  nionk.v^  th.  d, -,,,.,■  ,-,  mM.,,,,  o,„(„„.,1  ,.,,„„.,„■„,» 
■'■-  '^  "'  """•  ""'  <•■'-■  I"  n.an,  hut  „.„allv  i^  :^rnrrah/rd  • 
moivov,,-  caM-ation    k    l,,|l,,wr,l   rapidlv   hv   M,!tM,in,,   .,,   that 

t  iHrMn,,,,,!, ,„,,.„„,  to  contain  a  thin  p„..an,la,v  apt  totak.' 
^''''  '"""  "'  '""Itil'l-  abscrssr>  ,atl,.,  than  m  tnhrnl,.,  rhi> 
1-  hn\\,\,  1    |,\    i„,  n,,.ans  ahvaw-.  th,-  (;,-,■. 

•\";"l">l-nu,.td,.tn.,ti.,nuhuh^,,,„'u,„thv.,ln.,„t„„,N 
thchal„htv,,ttiK-..k,J,-taini,.Ml.s,,l,l„.„„„,k,.vt,.l„  ,nN,,K,,| 
ina«n„Taltnheiad,.s,>.  Thi>, „■,■,„■.,  at  I,  aM  n,  ,.xp,,,n„ntal  ,n- 
h'Cti,,n>,  ai,d  th,'  wiit.i-  ha>  tw,,-..  .,vn  nn,n.n,u^  httl.'  nn  ^m,]  „■ 

'aM.,u^l,,,,u-,ci,1vMatt,T,d,,,th,.l,',,nuMl,..,,l.l/.c..,,s./L(.. 

The  (■.<„, lun.ili.c  Susccf^tihUiiy  „(  M,.„/.rvs  to  Infcclion  -,cilh 
the    I  hin    J  ypcs   of  lulu-yclc   limilli. 
S/'.,it.nu:.us   Jn/atn.i.      It    s,..,,,.    p,„l,al.l,.    that    tu,,     ,„■ 

I';>l;ai-  thn,..  ,,t  th,.  ,„l,t  tnl„.,,nl,,n.  ,n,,nk,  V.  ,.xan.u„..il,v 
^''"',''  ^^*"'  '"''■'^"'  ^^itl'  tl'"  h..vn„.tvp,.,,ltnl„nl,.  l,anlhw 
1-r  iK'  >tat.>  tiiat  the  discas-  pn,x..l  t,a„Mn,..il,l,.  t,,  rat>  and 
rahi„ts'.  Hnt  too  ninrh  nm^t  not  Ur  ,nad..  ,,f  thi.  .in,,.  K,>,-|, 
•''"'^'t  tnn,-(,NS4)  s,...n,.tohav,.  Iail,.dt,,d,.„„,n,>hi„tw,.,.n 


locah/i.d  non-pro^'ressi\(.  h'sioiis 


iicli   as   til,,   liuniaii    t\p,.   ,if 


tuI..T.-,.    hanlins    ,,rodn,.,>    in    ,|„.    ,ahhit,    and     th,.    ..-v,.,. 
f^.'n.rah.,.,l    d..,.a>,.    win,  h    ,^   ,an.,.d    in    tl,at    animal    hv    th,. 
'-':■■'<'   •'•^'■'IlnN    and    1...    ur.y   uuuW    ),ave    referred   to  local 
le>i,,n.-,  m  the  ease  ot   tl„.  cat. 

'   -I'u-  Ettulogy  of  Tuhcn,,/..,,,,   |,„j,.   trans.  At.   nt.   pp.    ,6,  ;„,!   .;,. 
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No.   I.     Tuberculosis  in  the  Spleen  of  a  Monkey. 
No.  2.     Tuberculosis  in  the  Spleen  of  a  Baboon. 
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the 


liiditd  It  utiuld  Miin  inobalil'-  linm  nmic  ri-crtit  work  tliut 


It 


it\ 


)f  instr 


<\  till. 


il. 


tancf; 

caii-^iil  l>\'  ImmIIi  ..t  ilh'  liiiiii.iii  {\\\<\  K.iliiiiMwit^c  II  I  i()i)7) 
oxamiinxl  t(irt\-ti\L'  tulun  uhnir,  iiKuikiv-.  svliicli  died  in  iIil- 
Zo(>lML;i(al  (lardcns  in  Pn  liiii.  llusr  iik  liidrd  an  oraii;4i  ml, uu 
and  a  1  hini|ian/,>  r  1  w  1  iity-sevcn  strains  of  tubercle  l)a(illi 
wiTc  ciilti\  ,iti  (I  I  mm  tlir-i-  ntiiiiki  A^,  .inu  i-  -ti-d  Im  ( .  inii).iiative 
xiiuli'iK  (■  |,\  iihM  uLilhui  lit  labbit^.  and,  in  ^pri  i.il  1  ascs, 
iitlni-  ,1111111, il^.  \iiiii>.ii  111  the  strains  were  jiidf,'((i  iw  In-long 
111  ilii    Inmian,  and  mils'  tliii  ■    tn  tin-  ImMin'  type'. 

1  ,  t.iiHitii  investif^atrd  .1  1  ase  nl  .-.puutaiuiiii-,  -i  Ixiiulosis 
ill  I  (  liini|i,iii/,if.  and  anntlin  m  a  riirsus  inniikiA'.  In  rai  li  case 
the  tillit  II  I.    iMrilli  (  iiltl\,lti  d  lUi.M  d  til  111    1.1   ihr  liiiin.ill  tvpc. 

i  III' ))r<'M'iit  wnii-r  nbt.iiiitd  -li.un-ni  lulnrclij  bacilli  imiM 
twu  I  iii,u-l,iil'd  Iciuuis  wim  II  <lii  d  111  c,i|iii\it\-  nf  ^pciiit.uii'ou^ 
tiibiK  iiln>i^.    Tlicse  strain^  al-n  [m  i\  .d  ti  1  hr  ul  tlir  In  11  nan  type. 

Tlimuli  llif  t\|)r  ut  tnlnii  Ic  b.ii  illii>  liiiiiid  III  inmikcAs  is 
lie. 11  K  .ihsay.^  till-  liuin.iii,  it  b\-  im  iiiimiit  lullnws  that  tlii>  type  is 
111' lie  virulent  tur  tlinc  aiiiin,ils  than  the  nthcrs.     As  a  matter 

III    t.ict     expeliniillt     ha-     -linWll    til, It     tlleie    i>    \\n    dlltel\-nCe    ili 

\iriileii(  e  li,r  iiKinkey-i  iietweeii  the  hnni,iii  and  the  bii\ me  types. 
1  he  ( a-e^  III  >p(lntall<■oll■^  >mii,Ln  tiiben  iil()>i-,  exaniiiied  have 
Cdiiie  t(ir  the  niii,~t  part  In  mi  /nulnuicii  t;,iidi'n>  wjiere  the  chance 
i)f  infi'ctiiiii  tnun  wtlierainiii,il>  (exiept  111  theca^e  nl  c,ii"iii\-iires) 
is  small,  whili-  tin-  ])i»-il)ility  dI  iiilec  turn  Inun  human  visitors 
caiiiKit  be  .M  liuli'd.  I'rnbabiy  Imuexer  the  tli^ease  ciimiiunly 
spread^  In  nil  niiinke\>  infected  belure  airiwil.  H()\\e\er  tiiis 
may  be.  it  Mem>  that  opportunity  tor  infection  witli  a  particular 
type  (li  ba(  illus,  rather  than  su{)erior  \inilence  ol  tiiat  type, 
plays  the  dominant  role  in  simian  tubcrcnlusis. 

'  Ilif  livo  other  strains  wen-  ,is  i.illowr,:  1  roin  .mu  (;a,>f  human  tul)erile 
bacilli  were  cultivated  from  tlie  lung  .md  Ijovine  from  the  sjjleen  ;  from  tliree 
other  cases  were  cultivated  strams  uliuh  were  held  to  be  transitional 
^Gbergangafnrnien).  Two  of  these  appeared  to  be  intermediate  between  the 
human  and  bo\  ine  types,  and  one  intermediate  between  the  human  and  avi.in 
types  Another  strain,  cultivated  from  a  ea.se  of  general  tuberculosis,  was 
judged  to  be  purely  avian.  It  must  be  understood  that  fiabinowitsch,  while 
recognizing  in  general  the  existence  of  three  tyju-s  of  tubercle  bacilli,  does 
not  liold  them  to  be  so  sliarply  defineil  or  so  distinct  from  one  another  as  do 
most  of  those  who  lui\e  i^i\en  a.s  muc  h  .ittcntnin  ,is  she  li.is  to  tlie  sul)|ect. 
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I:  \ />,■>,  nil  iif.i/    liifath'ir      siiu.-    K.kIi'-,    .iiiriniinccmciif    ..f 

""    ili-iitMi I.,  tsv,,,i  liMiii.iii  .111,1  l,.,viiM>  tiihcrclc  badlli  m 

H(<'i  .1  iiiiiiilui  o»  rtxaiclus  (Hi  iiiciiiki\s  liuvc  been  111, ulr. 
(•luiiliaimi  (Ki'ii)  •~li.>\vr<|  tliaf  tlic  .  liimpaDzcc  is  rapal)lc  ot 
bcinpiiit,  I  (mI  u  nil  I.,, \  III,'  I  III.,  II  111,,, I-  N.icard  ( iii<>2),  dc  Jotif^ 
(I0O2;,  Kavcncl  (ic)02),anddpScli\\,  nut/,  l),,r.,  t  .md  Srhrocder 
(1002)  Wire  able  fn  infect  niniik,\s  l),,tli  uitli  Imin.iii  and 
boviii,  till.,  I,  III,. 11.  iiiattri.il,  and  t-v  tccdiiiK  a.s  wtll  a>  U\  i,n,' 
01  <,tli,  1  kind  III  HI,, I  iil.iii,.!!.  All  tacse  observers  came  to  the 
n)ntlu>i,,n  tl  it  tli,'  di>ca.si'  ^,  t  nj,  liv  tli,'  bovine  baciUiis  is 
more  sev,  I,  ,111(1  mure  rajiidK  l.it.il  tli.m  tlmt  eaii-cd  hv  the 
hniiMii   li.h  illii^. 

"'I  'li''  "til,  1  li.ind  Al.iii  M.i,t.id\,ii  (190J),  uli,,  in!,,  t,-,i 
si.\t<',n  ni,,iik,\^,  •^niiie  with  Iniin.iii  and  ntliers  v.itli  l„,\in,' 
tulierculon^.  mat,  rial  and  m,-t  ,.1  tluni  by  feeding',  o.iild  tmd 
no  ditl,i,nc,'  in  tli,-  m\,  rit\  ,,|  the  disease  caused  by  tln^'  two 
kiiKN  ot  inl, ctixi'  a,L;,ii,-  'IIkim-  anirnalv  win,  li  u,  p'  t,',l  with 
^put'im,  it  i-,  true.  (|,\,|,,p,(l  iile,rati,.n  ,,t  tli,'  iiit.-tiiie, 
while  th,-,  I,  (1  with  l.,i\  III,'  m;it,ri,d  did  n,,t,  hut  this  iliihrence 
wav  iniihaliK  at  ti  il  Mit.ihl,  to  otli,  1  l)a(t,ai.i  iniseiit  .iloni^  with 
tli<'   till,,  1,  1,    l);i,  illi   in   th,'  sputum. 

I^eck  (i()o;|,  ill  ,1  limit,  (1  numli,  r  ,,(  ,\pei  iin-nt-  i,,iin(l 
the  dis.as,-  s,  t  lip  l>\- human  ttih,  k  iiloii>  m.it,iial  nt,»c  s,verc 
tliaii   that   caused   bv  bovine. 

KraiN  and  Cros/  (hio;)  att, 1111)1,(1  t,,  ]n-,)duce  cutaneous 
tubernilosis  in  monk, as  h\  ajiplsiiii^  ,  iiltun-  to  scarified  ari'as 
of  skin.  Thev  succeeded  in  pnKhiciiii,'  ^iich  K^ioiis.  both  with 
human  and  bo\ine  tubercle  baiilli,  but  with  th,'  hirmer  bacillus 
the  I, sinus  leaiaiui'd  liiuited  t,,  the  -,at  ol  inoculation  and 
healed,  whil,'  with  Xhv  latter  a  proi,Tessi\c  and  latal  tub,'rcul,,-is 
ensu(xl. 

On  the  will,!,'  then  it  would  s,'em  tiiat  the  niajoritv  <il  those 
ob>er\-ers  whose  wiirk  w,-  ha\e  been  considerint:  are  inclined 
to  the  view  that  the  bovine  bacillus  is  ratlur  more  \inil,nt  for 
the  nionke\-  than  tin-  human.  The  diflVn-nce,  it  there  i>  one,  is 
liow,\,T  not  !.T,,at^  an,l  it  would  require  a  number  of  ver\' 
carefully  correlated  e.\j)eriinciit-.  carri,cl  ,iut  with  aniin.iN  of 
the  same  species  and  a^e,  and  iutVcted  with  cmparabl,'  d>,-es 
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""""    '  ^l'"ini,  111^   in. ,    l.ss  satisfvitif;  these  .  niKlitiwns 

u.T,.  rarnrd  nul    h,,    tl„.   Ko\  .,|(  ,„n„,i-Mnn   In   A    >    (uiMiili 

Ullu   Kivcs    tlh      lollnUM,^    t.ll.l,.    ,,1    |„>    .Npr.lMl,  nt^    nn    iuv„ty- 

M'Vrti  rh.Mis  in,mk.\.  Mil.(iit;m.,.n.K  inn.ul;,t,,|  uitl,  ,  ..Ituivs 
"'  '"""■'"  •""!  '"'^"1,  till,,  I, I,  iM.ilh  In  ,.11  ,.,.,■.  tl„  .lisrase 
«..sall,,u,(l  t,.  t,inun,.t,  Maluiallx-;  an<l  mil  ,  m  n.,n.ut  tlnni 
wa-it  .nnipli.atr,!  I.\  ntli,  ,  ,|,„,i,l,  ,.,  ilM-.ln.ati,..,  ,,|  |,|,  .,11,  i 
'"I"'"""  (as  **'"'^^ii  HI  til,  iMiinltnn.U,  ,,,lnnni.  .,|  tli,  t.il.j,.) 
nu\  I.,  taken  as  a  ronvcni,  lit  nna-iiiv  ,,|  the  ^,\,vU\  ,,i  il„ 
IhIti,  iiiiuw  (iiscrisc  in  ,  ,i,  li  rase. 


Rhei,iis   Mniikry^  snh.  i,i,nun.,sly  inialcd  a  tilt  (  tiltiircs  uf 
Bovine  a>i,l  //iiiii„ii    IiiIichL-  Ihiu/ltK 


II' i\  in-'    I  ypf 


Human  Type 


I  I.I.,.  „,  i  ! 

in«  Niiiu1k-i  N-|.,nl..r 

,    iniectcd  Survival       .,       ,,       iiiid  i.il        Sm\,v,l 

jNV.thcach  in  .lays        '^' -""     u  „1,  .  .„  I,       ^,',.,V:        '<-"lt 


M 


'"  one  ■^^ 

'  "  '        five  -7-^S 

"'  i        two  .-f)  and' 56 

"■"I  tw,.  ^()  and  51 

DOdi  our  .j5 

OOOOOI  


c;.T 


'inc 

1" 

MX 

-V  It 

,,!!(• 

i| 

"lie 

i-' 

tun 

.)N  ,111,1  J  , 

one        1 

49 

C.T. 


('■T.      (Icnrr.il   t'llun  iilnsis 

Ihi^  tal.l.  -iv,>  1,,,  nuliL.iticn  uliatcwr  (if  an\-  (iilt.ivnee  in 
MMiitv  ,,1  the  (li.,  a.e  .aiis.d  in  nK.nkevs  bv  <  ,,ni|,ai,.l.l,.  doses 
"t  iHivni,  and  linnian  tniuirl,.  bacilli  respectivclv.  In  ti.e  one 
case  el.  v,n  nionh  \-.  di,.tl  ,,r  i^.n.Tal  tub.rnil.iMr-  n.  ,.  spa.v  of 
tmi,-  ulii,  h  van-.l  tn,ni  tw,ntv-MX  to  liftv-MX  da\  ^ :  while 
111  liie  oth.i  tu,  i\..  in.ink.ys  di.'d  fr.,m  th.'  same  cause  in  a 
space  of  tini,-  \vl,u  I,  varied  from  t\ventv-h\e  t,,  liftv-four  days. 
It  V.'    take  all  th,    <,iM..  of  infecti.m  uitl.  each  t\ii.'  u{  bacillus 

'  '''■<-''f.  fill.  h;p.  App,  vui.  I,  p.  43, 
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1  [• ' 

1 

■  1 

1 

1 

tofjctlii  r  iir(>iHrti\-i  dt  dii-.i'.  w,  tnul  tli.it  tlic  awraRc  length 
III  snr\i\al  \va-.  in  the  (  a-r  n\   tin-  l)o\  iiu'  inlcctions,  ,;()•()  days, 

.111(1    111    tin     cn-c    'it     tllr    lllllll.in    MiIllrlhillL;    jiwt    -licirt    (if    lnrt\" 

(la\-.  Will  uii,i;lit  (iritlitli  ((nuliuli  Iroin  tin -r  c.xp.riniciit- 
tli.it  "  the  Inini.iii  tiihciclc  bacilli  is  i-  as  xiniKiit  li>r  the  ininikiA 
.i-  till    l)(i\iiic  tuiHicic  bacillus.  " 

( )n  ii.ili(i(in>  (i|  s.iii'iii,  kiii(lr~  iii.im  cxiniinunt- were  carried 
nut  b\  (iiiltitji  cm  bt  hall  '>!  the  Co-  .inissioii.  Soiiic  wcfc  fed 
and  ('till  1^  -ubcutaiii  .iu-l\-  in< k  \il:ited,  liacilli  Ixith  of  human  and 
b(i\iiir  t\|>c  bciiiL;  I  ui|>lii\i'd.  Thr  tliKo  u-' (1  were  h(i\ve\'er 
lint  .-^tlictl\•  ((Jiupar.dilc,  and  in  >umc  ca-.-  the  animals  died 
incnKitiirely  nr  ucre  killnl,  xi  tii.it  n..  exact  ((unparisDn  of  the 
\iruleni  c  (,1  the  two  t\)i.--  (it  bacilli  lor  tlu-e  .uiimals  is  [)o.-,iblc. 
The  c.xjx  iini(  nt-  Iiow.aci-  >howed  tli.it  baboon^  can  easih'  be 
iiitected  with  either  t\]>(  ol  iiianiinalian  tnbticlc  l)a(  illi,  whether 
admini.-tcird  with  tood  .u  -ubciitaneoush'  injci  ted.  and  this 
niuch  1  an  be  addid:  no  difti  tiiice  in  the  \  irulem  i  for  these 
animal-  oi  the  two  t\[)e-  of  ba(  illi  came  t.>  li,!;lit. 

Lemur- Were  Inundti'  be  \.i\  -u-. .  ptiblc  to  cx|)erimental 
infection  v.ith  bo\  im  tuben  Ic  bacilli.  With  human  tubercle 
bacilli  no  xih  rinii  nt-  WMr  undertaken,  but  -ince  two  of  these 
animal>  which  died  of  sjxint.tneoiN  tuherculo-is  were  found,  a- 
we  ha\e  -een,  to  i)e  iniected  \\'ith  human  tubercle  bacilli,  one 
I  an  corifidentl\-  attirm  th.it  the-e  .mimal-  .i\->  are  susceptibh 
to  intectioii  with  both  \\]»>  ol  mammali..ii  tubercle  bacilli. 

With  the  chimjxm/ee  no  le—  than  nine  comjiarable  experi- 
ments W(  re  made  by  tin-  Ko\al  (  (inmii-.-ion-.  In  all  ca>es  the 
disease  was  allowed  to  terminate  naturallw 

The-(>  experiment-  -h.iw  clearl\-  that  the  chim]ian/.ee  is 
x'cry   -u-ceptible    to   inlection    both    with    human   and   bo\'ine 

'  Tills  is  iwrniissiWc  because  the  miinlxT  (if  animals  infecte(t  with  each 
(I'l.se  of  human  and  1«)\  inc  bacilli  respectively  is  alxiut  the  same  ;  and  becau.se 
in  the  monkey  diflerenccs  of  dose  do  not  make  very  much  difference 

-  Si.x  of  the<e  were  carried  out  by  A.  S.  Criftith  ;md  llirci-  bv  tlie  .uilhor 
rh(  fir-t  t.ililc  i^  taken  mainly  from  C'.rit'tith's  Report  (A'a,/.  I'm  /w />  App 
\ol.  I,  p.  -n),  but  one  addition.il  expiTiment  which  «as  omitted  in  tlic  oiifjinal 
is  added  (sec  Ibid.  UU.  Hep.  yol.  ii,  p  \\(>q).  The  experiments  included  in 
the  second  table  are :  Cliimpanzees  N...  .'  and  N'.i.  r(  fK.ni  tin-  //.'/,  Rep.  \.il  i. 
pp.  44.)  and  d.p),  .and  t  himpanzee  No.  3.  Ihul.  xcl.  11.  ji.  i  i:<i 


j  iHi 


XXII 


i.xrrHiMr  Nr<  hn    rm;  i  himpan/kk 


515 


tiilxTclc  bacilli.  Tlifii'  dui-.  imt  apprar  tin-  Ira^t  iiulicatiim 
tiiat  niif  t\])f  is  mmi'  \iriilcnt  lor  this  >pi'(i<-^  th  'lu.'  utlicr. 
I'Im  rapi(lit\-  uitii  \vlii(  li  trcdinL;  inffctinn  pn  nl  fatal,  in 
ciiniparisoii  with  that  called  hv  .-ubciitani  i)ii>  injtction,  is 
umtlix-  (it  iictc,  and  i-  in  distijict  (untra^t  in  what  (iri-ur>  in 
llic  ii\  and  ,i;iiiii(.'a-pi,i;,  and  indeed  in  ncarlv  all  other  species. 

I'hi  ii!p(i)i:rcs   Iiijcctcd  snht  iilimrmislv  uitli  Ciillitycs  nf 
I  libcrclc  Juicilli. 


licivine   t\)n- 


llllllllll    tvpf 
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00000 1 


C'liiiu-         l.cnmh  oi        .,  climi-         l.tni^thiif       ,.       , 

panzee  mumv.iI         '""'""        panzec         MiiMxal         ''''"'"" 
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50  days  (l.T. 


.lavs  C;,T. 


Chimpanzees  Fed  uith  Cultures  of  Tubercle  Bacilli. 


\^'t\\nv   'ivpe 


llur.i.in    i\]ic 


Pose 
in  m;,;. 


Cluiii-         l.riif^lli  111        ,,       ,.    '     Cliiiii-         I.cntth  of       ,,       ,^ 

l>„n/c-c-  M.nn.il  '^'"""        ,Mn/rc  ..nviv.,!         ^^""'t 


\()n  l)nn,L,'ern  and  Smidt  (1906)  in  Sumatra  carried  out 
nil  the  i^il)l)iin  some  co-nparative  experiments  with  tubercle 
bacilli  of  human  and  bovine  type,  with  the  expn^--  pur])ose  i)f 
tnidin;^  out  wIiciIk  r  thi>e  animals,  so  nearl\-  nlatcd  t"  man, 
ar.  more  ^usC'ptiiile  to  infection  with  the  one  t\'i)e  tliau  with 
the  otliet.  '!"\\o  kinds  of  gibbon  were  used,  a  larger,  Hvlibalc^ 
syn.iadylus,  or  -iamang,  and  a  smaller,  Hylobatcs  cigilis.  or  unco. 

33— ^ 
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Tlie  liacilli  actu.ilh-  iiijcc  t.d  wviv  ciiltivatrd  .n  tlh'  (Ir^uiKl- 
Iicitsaint  in  ImtIiii,  and  Kin^i.-tid  oi  Inm  >'i)arati'  .-.ti.iins  two 
nl  ordinaiA-  liunian  t\\H  and  Innnan  (iri,i;in.  and  twn  ot  l).i\iiit' 
t\-jH',  (lUf  111  wJiicli  was  (it  l)iivinr  and  tlic  other  nt  ix.rciiR" 
oli.uin.  Tlic  barilli  were  thrown  on  ,L;l\ccrind)r(.tii,  in  ilasks 
rontaniniL;  loo  (■.(.,  and  th-'  lluid  wa-  nninwd  and  tlir  Kacilii 
-.till  in  tilt'  Mri,L;inal  tla>k>  wiTr  carried  nut  tn  Snniatia  ui  the 
retii-rratin.i;  elianilier  ot  the  sliij),  and  n>ed  a^  Mxm  after 
arrival  a-  i>(i— ihle. 

I  he  tn-t  serie>  dl  e\])eriinent-  (imipri-ed  snhcntaneous 
injections,  and  tlie  animal-  were  allowed  to  di,-  ,,|  tin  mi.  etion, 
which  resnltid.  llie  results  may  he  seen  m  th.  tollMwin^  table, 
the  tletails  oi  whi(  h  are  abstracted  hoin  tin   (inL;inal  paper. 

Sitbciilducmts  Injection  of  Tubcnh'  Bacilli   into  (,il>boi!s. 


Human  t 

i-pe 

l!ci\  UK- 

vpr 

Species 
-No. 

Wei-ht 

in 
Krms 

Dose 

in 

ma- 

Kesi 

It 

Species 
No. 

Weight 

in 
gnus. 

Dose| 
in     ;      Result 
nig.  1 

1 

,              ~ 

Unco  I 

1-200 

5 

CT.* 

iays 

,i7 

L'nco  3 

1-750 

11.    c.  r.* 

ctavs 

Unco  2 

3-oo(j 

lo 

<;.T.- 

''.^ 

1   11  CO  4 

V.'ioo 

10      G.T.* 

51 

Siainans  i 

1 

lo 

(;,T.* 

.,0 

Siamang  2 

SiainanK  \ 

1-500 

2-\OI> 

i<<    i;t.» 
10   i(;.T.» 

38   i 

Siamang  4 

i-JOO 

10    r.T.*    42 

(1.   T.  =f;encral   tubcn  ulosis. 


Allied. 


Tile  authors  concludi  d  tliat  there  was  no  diltereiicr  in  the 
aition  ol  the  two  kiuds  ol  tulnrtle  l)acilH  on  the  hi.^lier  apes. 
'I  he  histoloL;i(ai  character  ol  tin  loimis  caused  by  one  was 
identical  wuli  that   ol   tlio>r  cau>' d  b\-  the  other. 

Si.\  leediii,!.;  experiments  W(  re  carried  out  on  the  siamang; 
three  with  tuliercle  ii.icilli  of  human  t\pe  and  Inmian  origin, 
and  three  with  lubei.  Ic  bacilli  ol  l)o\-i,ie  t\pi  .  On.-  animal  in 
each  grouj)  died, .iltci  lilt\ -one  and  ei;.;htv-lourda\-s  res})ecti\elv, 
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hut  ^liiiWi  (1  III!  tiil)(i(  iil.ir  rli,iiii;i'>.  Tlic  innaiiiiiii;  tniir  diAcl- 
iij)r(l  tiilHrcniii^i>'.  01  these  one  -mail  animal  inli  i  t' il  with 
hiixinc  bacilli  died  alter  fil't\— -e\-en  da\-.  while  tlie  lemaiiiiiii: 
three  Were  ali\c  alter  thiee  months,  and  had  to  he   killed  in 

order    til   complete    the    1  XperillleUts,    a>   the   autluirs   were   aliollt 

to  lea\'e   Sumatra. 

'J'here  doe-,  not  >eem  to  luu'e  been  atu  notable  ditferenee 
in  the  se\erit\'  ol  the  disease  ]iro(hieed  1)\-  the  bo\ine  and 
human  tul>ercle  bacilli  re.-pt'Cti\'ely ,  but  in  the  case  ot  thcjse 
animals  whicli  were  infected  with  the  former  t\pe  the  ileum 
was  ulcerated  and  tin'  mesenteric  uland>  CcC-i-otis ;  while  in 
that  of  those  inftcted  with  the  latter  there  wcvr  no  tuberculous 
!e-ions  in  the  intestines  or  in  the  l\'m])hatic  ,i,'lands  connected 
with  them.     Tliis  tlilference  was  probabh'  fortuitous-. 

Let  us  now  turn  to  the  question  whether  the  monke\"  is 
susce])til)le  to  infection  with  the  a\ian  tubercle  bacilhi.-. 
l\al)inowitsch,  in  her  in\'esti,iiation  of  spontaneous  tuberculosis 
anions  the  moukex's  in  the  Zoological  (iardeii-  in  IJerlin,  which 
has  been  alluded  to  alread\"  more  than  ouce,  found  one  case 
from  wliich  the  strain  of  bac  illi  i-olated  api>eared  to  be  of  the 
a\ian  t\pe,  and  there  was  aiiotht  r  case  which  \ielded  a  strain 
of  l)acini  with  character-  which  seemed  to  be  intermediate 
between  the  a\'ian  and  human  txjies.  l-ioni  thi-  one  would 
suppose  that  the  monkey  is  -usceptii^le  to  infection  with  th<- 
a\ian  bacillus. 

On  the  other  hand  tliere  is  ver\' -trc.iif,'  experimental  e\idence 
which  shows  that  the  susceptibility  of  the  monke\'  to  infection 
of  this  kind  is  \er\'  -lii^ht.  Idius  Hericoiirt  and  Richet  failed 
in  two  atteni]it<  to  inleet  monke\-  with  a\ian  tub'  i"c|i>  bac'lli, 

'  In  caeli  of  tlie  two  fjihlmn-  infti  trd  liy  fcciliriK  NMlh  li.uilli  ef  hiinuin 
Ivpi'  there  was  :i  caseous  nmlule  111  niic  liuiK  and  a  cascuiis  linmiliial  f^land 
nil  the  saiuf  side;  other  lesiim-,  in  the  liver  and  spleen,  appeared  to  lie  more 
rciiiil  uid  as  already  stated  t!ie  intestines  and  nie'^entcrie  plands  were  free 
(mm  tuoereiiloiis  lesions.  1  he  aiitliors  considered  lh.it  the  )'idmonary  lesions 
were  primary,  and  came  te  thi-  edmlusion  that  they  must  h.ive  been  caused 
bv  li.iciUi  aspirated  into   the  lunn  .donj^  tlie  air  passages. 

2  In  Macf.idyen's  experiments  im  the  rhisus  already  referred  to  the  eftect  on 
the  int<stiiie  was  just  the  opp  >site.  See  p.  31  j.  In  man  the  human  type  of 
bacillus  seems  to  be  more  liable  to  cause  intestinal  ulceration  tlian  the  bo\  me. 
(See  r,d)le  of  Origins.  R.C.T.  Int.  /iV/'.  App.  vol.  11,  pp.  <>  et  ivq.) 
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Moro  rcr.iith  Ki.iin  and  (imsz  iuio-)  w-vr  imal)lt'  to  prochict- 
I  utaiirdU'-  till).  i(  ul()-i>  in  tlusc  animal>  h\-  tlir  apjilicatinn  of 
•i^i'i"  I'.H  illi  t"  -laiitnd  aica^  n|  -,kni,  tlionL;li  tlir\-  succccdt'd 
in  (loin-  -o  |i\-  il,,-  -nnilar  n-r  ol   l)o\-inr  or  Imnian  l)a(ilii'. 

\  I  r\-  .nncliNixc  cxidcmv  ,.n  tlii-  jinint  i-~  allordt-d  i)\-  tlio 
Wink  o|  !■'.  Criliiih  t(ir  llir  KM\al  ( dninii^-^ion,  wliidi  sliows 
that  nii.nk'\>,  while  thf\- •^uccninl)  to  intra\-cnons  inicction  ol 
avian  tnhirclc  haiilli,  do  not  dc\clop  v,.\iiv  or  i)ro,!,'rcs>i\<' 
thMa^.'  wiiin  <nl)c-utanr(in-l\-  inocnlatcd  or  iVd  witli  thcni. 

In  thoc  (  xpdinirnl-.  nim-tn'ii  \dnn,L;  riic-ns  monkeys  were 
injected  ni-  led  with  a\ain  tnheri  le  bacilli  in  (  nltnre  or  tnher- 

cniotls    ti->Ue- 

Se\-en  nionkex-  were  injii'ted  intia\-enonsl\-  with  cultin-e-- 
ni  dos,^  \ar\inL:  iVoni  i  to  loo  ni,i,c  One  seen\-.  to  have  died 
preniatnreK-,  ol  cold.  In  one  the  inoculation  was  pai-tl\-  (or 
more  |.rohal.l\-  wiiolel\ )  -iilx-ntaneons.  Five  died  of  pul- 
monary disea-e  in  i.S  ,54  da\-s.  The  disease  was  acute, 
without  le-ions  ol  a  definitel\-  tuberculous  character.  The 
limits  Were  conui>te(l  and  n-dematou>.  the  spleen  swollen,  and 
the  li\er  and  kidne\-  pale.  Such  results  as  tlie>e  we  have 
-een  alread\-  more  than  once  (an  be  c.tnsed  bv  intrax'enou- 
injection  of  tubercle  bacilli  which  are  not  nallv  infecti\-.'  lor  the 
species  of  animal  used  (c.i,'.  hnman  t\i)c  in  calf,  rabbit,  etc.). 

Two  monke\>  were  in]ccted  -uli(aitane(,u>l\-  with  emulsion- 
of  tnbtTculou-  ti.-sne  containim.;  Iairl\-  numerou>  bacilli.  Both 
died  after  liftv-live  and  hftx-si.x  dav--  re-jiectivelv.  The 
can-e  of  death  is  not  explained.  P.ut  it  is  stated  that  th<v 
shi>\\ed  i,nl\  Ine.d  tubi  rculo-is,  anfl  in  one  i-as(>  a  -in.L;le  trans- 
lui  ent  tubercle  in  the  Iuul:. 

hi\'e  Win  injicted  -nln  utanedUr-K'  with  iiilture  (four  in 
doses  ol  10  mi;,  and  one  with  i-o  mi:.).  Of  these  fom'  were 
killed  inori'  than  100  fl,i\~  lat(  r  when  (]uite  well.  At  the  jio-t- 
mortcm  .'.xamination-  two  -Imwed  iiothim;  l»nt  a  small  scir  at 
the  seat  of  inoculation  ;    in  one  there  were  two  tubercles  in  the 

'  Sec  ,ilsi>   l\;,il>niiiuils(  li,    p    ii:;i . 

2  If.C.r.  I'm.  licb.  .Vpp,  v.)l.  IV,  pp  iSS  and  250-251.  In  the  ,t!)ove 
account  the  present  writer  has  tollowcil  (  auiitir- table  ratlicr  tli. in  liis  qnmninry 
concernins  one  or  Iwo  pr.int-,  ef  mh.iII  iP,,,.,rt.ui(i-  wlicre  tliero  seeiii'-  to  he 
some  cljsa<i;reement. 
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liinqs,  and  in  cacli  ol  the  utlirr  twd  tlnrc  was  a  rasro-jninilcnt 
ii'idulc  in  till'  wall  ni  tlir  citcnni  lontainini;  nunnTdns  iia<Mlli. 
Tile  littli  df\-rl(ii»<l  --ixintanroiis  iiKunniali.ni  tuhricnln-is  and 
was  l<illcil  wlun  \(r\    ill'. 
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a\iaii  tnbcrelr  bacilli  wcii'  t,'rown  from  them  in  both  cases. 

1".  ('irit'tith-  also  inoculated  a  ehinijian/.ei'  with  avian  tnben  le 
bacilli.  The  dose  was  30  nif;.  of  bacilli,  injected  imd(T  the  skin 
of  the  back.  The  anim 
two  \ears,  but  --nccum 


:d  remained  alive  and  well  for  nearlv 


bed  at    la^t  to  an  attack 
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exist,  and  not  to  an\-  i.;rcatcr  sn-ceptibilit\'  to  infection  with 
human  than  with  bo\ine  bacilli,  ("omixiratix'e  (Experiments 
with  coni|)aiablc  doses  ha\'r  -hown  no  dirfereiKi^  in  this  respect. 
I'dexeii    animal--    inj'ctcd   ~ubciitaneon>lv   with    hnman    bacilli 


'   Tubcri-'ulosis  \va-:  general,  Iml  mo^t  ^e\ire  in  the  !iin,e[s,  while  .it  the  seat 
it'  inoculation  was  only  a  sniontli  u.illeil  1  ystie  tunvMii    and  111  the  nciijliboiirinf^ 


lymphatic  glands  only  a  single  tubtrc 
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Micciimhcd  attn  iHii,,,!,  win, I,  ,i\v,.ii;,d  ;.,■<)  d.u-.,  whil. 
Iwrlvc  -.iinil.irlv  ni.Miil.it,  ,1  witl,  l.Mxi,,.'  harilli  snrvnrd  ,,11 
''"■  •'^""•i^''  ^il'H"-!  4"  'l.iv^.  Otlhi  .xprnnirnt..  tar  n„„, 
inmi.n.ii..  I.ut  1,  ..  p,,  ,  ,,.  U-  adapt,,!  t..  n-nlv  in-  tl,i>  ,pi,..ti,.n. 
li.i\r  attonk'd  ii)nliiiiiatiM\-  i\id,ii(c. 

Ah  t.i  tlic  antliiopiiid  ap.  ,  a  ,  uii-idcraM,'  l.idv  ,,t  (-xpcri- 
nuM:tal(  \  id,  11,,  i-availahi.  ■.,•,, iiMdciinu  tli,' lai  it\- aiul  ,,  ,-tliii,-. 
"'  """"■  'ininial>,  and  tli,'  i,ln,  tan,,'  uhi,li  ,.11,^  natnrall\-  tr,N 
hii-  d,'stn,yint,'  I'n'atur,..  whi,  li  atta,li  tli,m>,'l\v.  with  >ii,  1, 
evidi'nt  .dt,Mti,)n  to  tluir  owners.  Tli,..,'  cxpcrinKiit^  >l,ow  a 
r(inarkal»Ic  ,'i|uality  of  >u,-,(vptiliilit\-  t,.  th,-  tw..  t\p,-;  .it 
niaiiinialian  tnln  r,  !,■  bacilli:  an  ,,|nalil\  whirl,.  a,>  we  -^hall 
^"■.   '^  ii"l    parall,-li(l  m   the  ,  a-,'  ,,t  man. 

Willi,'  thr  two  tvpr^  ,,t  niainnialiaii  tiil.cr,  1,'  ha,  iili  -Ji,,w 
''I'l^il  \iinK'nc,'  for  moiik.'vs  in  ,L;,n,ial  th,  a\i.iii  ha,  illiis  is  in 
this  rc-prct  distin<-tlv  interior.  WhiK-  ,.n,  ,,r  m,,iv  (■a>,>  ,.t 
spontan,',,iis  di>,>aM.  haw  1>,  ,11  attrihiitcd  t,i  thi-  tv]),',  .■.\p,ri- 
nunt.s  haw  <  l.ariv  shown  that  its  viriiKiu,.  |,,r  th,'  m,.nk,v  is 
<)i  a  low  ,,rd.r,  nid  that  it  is  unai^l,'  to  prodnc-  s.'v.mv  or 
progri'ssiv.-  (lis,,!.,.  ,Hi  suhnitanrous  injection  or  when  taken 
into  the  st,iina,  h. 


i>;i;i'i:i<i:n(is.    xi\ 

((  iia|iter  .wii) 
'l'lihi>riil(>si^    ill   III,    /;<>;,■   ,;);,/   (',(/. 

ArloiiiK   1 1. .<>:(),      C.nif^l.   iri,./,,^   ,/,■  /„   Sor.   </<    Itio!.   |).    |,Sn 

Andrieu    an,l     .\,„ar,i     (iSS^).      Transmission    do    la     Tul,enul,w,.    ,|,. 

riunnme   au.x   v,,lailK-s  et  an  <  liuir     /;,,//,/.  ,/,■  /„  .s',,, .   centrde  ,/,• 

Mi'il.    \'rtt'nii.  p.  ()8. 
Basset  (I. ,1,0.     l>,-la   tuber,  ulose  des  carnassicrs  ,[,.„„  mi(|u,.s     (  i,,,.,, 

elCluir    llulut.,lcl„  Soi.o:nlralc,lr  Mc,l.  IV/c'nw.  vol.  i  xiv   p  z-- 
'irrnlieini  (iS.,i|.      Tu1.,t.  uie.s,-  ,1,1  .  iiiiMi       Coiigrh   pour  relinlr   ri/ht 

tnbercnlosc.     Paris,   p.  ,150. 
Hourgougnon   (1S88).     A    Case   ,,1    Tian>nnss,.,n    ,,l    T,,!,,..  ul,  ,s,s    in,n, 

Man   tc.  tl,e  !),,«.      l-uni.  ,!,■  .U,'./.  ,/,    /.,„,,.       \,,,,    ,„    ^,„,,,^       . 

tontp.  Pat/iol.  Ill/,/    I'luKifi.   \-, ,1.   I.   p.    ||„, 
Brusasco  (1882).      I'lil,,.!,  uiw^  nnliare  p,r  eeiitaLMon.-  ilinlta  ,lalP  u,ini<. 

ad   una   cagna.      //   nuulno   vftciimnio,    p.    i,     ()u(pte,l    li\-    Straus 

lloc.  cit.  p.  35i). 
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I'.iill,  1      r    i|.ii|i        Tiilirit  iilM^i-m  li.  i,u-.     Wifnntii}  Joiinidl.     I.oikIi'Ii. 

(':i.li'il.  liilliril   ,in.l   KoRcr  ( 1 8<)  I ) .      Notir.  siir  l,i   liii'iK  iil..-.    il\i  i  Im-n. 

Hiillel.  </e  la   Soc.  centrale  tie  Med.    Vetcyin.  \(>1    ix.  1>1>     H'^.  JS". 

387.     Cowpt.   Rendu-,  dv  hi  Soc.  dc  lUol.      jan     lSiji.   P    ■;<> 
Cadiot  (i8<u).     Siir  la  tiib.-n  uIm<c  dn  i  liicii       Ihdltl.  i/,-  hi  S(h  .cenlrtih- 

di-  Med.    \'t'le'r:ii.   \  i  ■!     n 
(l8()4V      Sur  la  tulH'nulMsc  clu  I  u'lir  1  hiv    h'  (  liicii.       Inbcri  iiln- r 

dc  rcnct^phalc.     Ihid.  vol.  xii. 

'1803)-      f-a  tiibeniilo.se  dii  chiev.      I'ari-- 

Cliantmcsse   pt   I.p   Daiitec    (i8<ii).     Tulx-n  ii1om>   spontaiu'c  dii    iliiin. 

Coiigfi's  pour  I'etudc  de  hi   I  u'lerciilose.     Paris,  ]i.  1130. 
<  h.irinoy   (loij).      Tuhen'ulost'  priiiii1i\<-  di'   la    lac  r  (lir/   >mr  (li.itti 

Hcciieil  de  Med.    I'i'terni.  vdl     ix.wix,   p     17. 
Chausse  (1009).      1- xpri  u-iiccs  d'inRcstion  de  matu'ir  IuImk  ulm^c  i  In/ 

le  chat.     ("I'liipl    R,  iii/iK  dr  hi  Sor.  de   IU»h    uic»i,    p     t5"' 

fioio).      I.. I     t  ubcn  iilcisc     iiK''^c'idpii(|ui-    onultc    i<'-alis(''c    cxiii'ii- 

iiii'iitakMiK'nt  clic/ Ir  (diicn       h'niii'id,   Mi'J    I  V/,'i  / ».  \  1  >!    ixxxvii. 

(  oblxdt   ll'io;).      The  Virulcnic  "I    TnlHicir   I'.acilli   <A    Ihiinaii   diiyni 
for  the  Dor.      A''     /./</',  A'- /'.\pp    \  nl    11,  p    1171 

(kio-).      Tlir   \iiiilriKc  >  >\    lidifV.  Ir   Ha.dh   d    llnni.ui   (>rij.;iii    lor 

the  (at.      //-((/.    p     1  l8(). 

»  laif,'   (KMol       ■rnbriiiilosis  in   a   Scntcli    Tcrrii'iv       Wtnnunv  Joiiiiiiil. 

XdvendK  i . 
fzdknr  (i88«),     'rulHTculii.M-.     Oe.sl.   Zcitsck.   /.   W isstH.-.ih.  Wt    Kiiiid,. 

vol.  II.   p.    48.      Kef.  in   Hauinf;arteii'<    jnhre^hrrieht,    1888,   ]>,    z\  \ 
l)..nvilli-  noi.|'       l>i'  la    tnbcr(  ulo'-c  (Ics  I  anii\  i^i(.>  'I'  nir--ticpi(s   ic  I'li  n 

i-t   that  I.      A',,,    i^nt.    dc    Mid.    I'rti'nii.    vol.    xxni.    pp     .\j  >,   and 

Ibri    (iS.,u       Hcitrag   zur    Kentniss   der   TubcrUulnvc   bci    II mid    iiiul 
K,il/f       IhHt^cli.   /.eit^chf.  f.    TieiHifiir.Di .    \"1.    x\ii.    p.    jus. 
—  l'ii»04   3).      Die  Tiib(>rkiilose  des  Hiindes  iiiul  (Ur  Katze.     lirfichn. 

d.  (lUsem.  Ptithoh'gie  11.  pathoL  .huilioii.  ma  Liihrii-.(-h  11.  Osterta);. 
I  illc.iu  and  I'rtit  fi888).      .\  Case  of  Transmi'-^iMn  ..t  I'nlni.aiarv  Tnber 

V  uli.-i-  iM.ni  Man  to  the  Cat.       I,.iii  v .  dc  M  t'.l   d,    I'.in-      Jan.  i8S«. 

Tian-j,  }ii   In, II II.  of  Cmip    I'.illin!.  nii,/  I  /unip.  %■<•!.  1.  p.  (<(>. 
I'uidcl    in»o7).      \'er«leieliende   I  ■ntersnrhunf;en    id)er   Inlialatintis-    und 

laitternnss  tnberkidose.     /lit^ih.    f     IIvk-    'nul    Ivfnt.    \ul.    i\ii, 

p.     IO.(. 

I'rohner    11S.131.      Statisti-.i  lie    Mil  teiliiniirn     idi.T    die    I  iar,'if.;keit    <ler 

wichtigstcn  innern  Ki.mkluiten  beiiii  lliiiid        Momit^hiflf  f.  priikt. 

Tierhcilkiindi  ,   \<>1.  \  1 
(iriffith,    .\.    S.    I  1907).       liKHulatidii    I- \perinients    (in    |)iii;s,       A',(  ./. 

In:     R.  p.     Xjip,    \-c>l     1,    ]-'.    v»7-       K'li.      Ihi,/     I-'iii.    RcJK    vol.    i. 

pp.    |s  and   J,  (    J  p.. 
fi<)07).      Feeding   lixperinu'iils  on    I  )ol;-.      Ihtd.  Int.  Rep.   vol.    i, 

PP-  537.  5t-'  .i73-37<'>.  .=i'l-'  .=i".T'  "I''  "1^    "3'.».  (>i)f^--oi,  7'>7-  ,.,-       -^ 
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'■"ll'll'.   A.   S      (i.,ii).      h'vvdnm    I'xpmni.^nts   ..„     l).,^,.      Jhni     l-ni. 

Jii'f>.  App.  vol.  r.  pp.  ^<,  and  jH«. 

(|>K)7)       In  »  ii!afi<,n  I'xixTinicnts  on  Cit.      //,„/    i,,/  n,  j     App, 

^■"'-  ••  I'     I--       ""I       Ihul.   l-ni.  K.f    .\|.|.    i.|),    |<.  and   i,.,   ..,.^ 

-         (i<»o7).      Ifc-dniR    ICxperimcnts    on    Cats.      Ihul.    Int.    I{,fy.    App. 

vol.  I,  pp.  5,;    ,-j    ---,  ^i^^    ^,^_,    .,^^   ()i8-(.jo,  (.}(>.  f>87  •(.««  and 

.,''''       '"''       /'"(/.    /•'/«.   Ref>.   App.  pp.   i(.8. 

*'"''"'•''     '■'    'i"iii       Itinciilati.in    l:\]-)crini<Mits  nil    I),,t;>   Willi   Ciiltiii.^ 

"'      ^'•'■<"      I  'll"  I'  Ir     l;,|.  Ill:  //,;,/      \,,l      |\        1,       I,, I 

liilcilion     l-.\pi  riniciits    ..n    (,,t.,    nult      \\i.in      liih.i.li      liuilli 
II'k/.  p    1 88. 

Bovine    tubercle    Im.  illi    ,iiiin,it.,l    n,,,,!    il„.    hmmumu     t;l.,n,N 
f>f  a  Cat   infeeteil   uiih   (  ,i-,iial    I  iiIhtc  uIo.m.s.      //,,,/.   ],     i .,  r .   " 
*""'""   '"'""       'ii  ii-iii\(l  (Aeinple  ,le  transmission  de  la  tiibcrcidoso 
Innn.une  .  !„•/  le  ,  Ineii.      Il„//rl    ,/,   /„  Snr.  antral,   ,1c  M,;/.    let,',,,!. 

VI  i|      I  \l\  ,    |)      J-- 

Mmenuii    ,,,„!    I<„l„.t    ns.,.        he    I  nnniumle  conferee  a  des  lupins 
I'.u-    1.1    ti,,!is|i,M..„    peril. ,ii,al,.  ,1,,   .aiii.;   ,1,    eliien.      /?//„/(■,  cxp.  et 
^Int.  ^iir  l,t  tiihfrculosv.      Piihlices  .sous    l.i  -liie,  ih  m  .In    profe.ssour 
^ernenil.     N'ol.   ,,,    pp.    :iSi    and    ».;S.       \n,l    |^,,J,     //  ,/     v,.|     m 
||     I  ('/ 

II'-.    .\,    I-,    I  lourt,.         \   I   a-e  .,1     rillHTCul.l.->w  111   a   (    al,        I'lOC.    X.U     )oH< 

I'lilh     Sue.    N.S.   \,,|.   \iii,    |,     ,„,. 
llMl..l,iv  and   Melcher  (i<,o.S).     Tum   Inteie-i  nm  Cases  oi    riilMir,,|osis. 

//'(     i'f'frnifnv  Jniiniti/.     (».  t. 
latta    and    Co.sco    (i<}05).      Riarche    spvniiioit.   -n/hi    Itibeniilos,  dell' 

iioDio  c  (lei  Imrini.      Koma. 
.1  -nseil    (iSqi).      Tiibeiv„l,,s,.    |„,.     Huiiden    , , ,;     K,,u,ii,      Maauclsirifl 

j'oy  Dyylaemr.   \'<\.    ill,    je    ju^        K,.|,    l;uiw,-,n l,„\    I alnesheiulit. 
(l8<)i).     Tnbeikiil.,-,e    lieini    lliiiid    mid   I)ei  der    Kat/e.     Deiitsc/i. 

Zeitschf.  f.  I  i.niiedi;,,!.  vol.  .\\  ii,  p.  j.,^        M^t    in  /,„„„.  .,fConip. 

I'alhol.  an,l  'riiirap.  \-ol.   i\  ,   p     i,,^ 
'"'""■    '"^'^"l-      '■:'"     l-'ll     ^'"1     I  el„.|tra;;,inL;    d,i     Tul  „  i  kul,  ..e     vm,, 

Men-eli,.„    ;,i,l    ,|ri,    llniid   et,        /;,„/..,/,.    Z, //„/,/".    /,    I   nnudizui 

vol.    -a-,   p    in 

'''■    l"n-    M.„,ji.      he  tenheid  (hr  .:,mt;,licrtul„rkulos.e.     Leydcn. 

I\'"  li  M,ss,j,      ihe  l-:ti.)loKy  of  TiduTcuiosis.     Transl.  in  ^iun>p„u,..,les 

II,  Di>,„.<e.      \ow  Sydenham  Soe.      [••..r  exprii,ii,ntal  transmission 

of  tuberculosis  to  dogs  and  eats  .-,ee  pp.   170,    i-;   (dojjs)     if,i     u,x 

IT''   K>>  (cats). 
l-'U'l't   ,iiid   I'etif   !i,,o,).      Result. it>  d'e.xpericnces  d'inoculation  de  la 

tuber.  uImm.  liuiii.uiie  au  c  liie-i       Inleetion   naturellc  de  ce  dernier 

par   les    v..ie>    ,h..^e.ti ves,       /,', ,  „e//   dc    Mr,l.    Vct,-y,>,.    vol     ixxxi 

p.   ^08. 
Link  (100.4).     .Aicliiv  f.  klni.  .1/,,/    II,  it    \. 
McFadycan    (|,S,S8).      A   Case   ol    Spontaneous    Tul)ercul,,>is    11,    .,    (  ,,1 

Jnurn.  of  (  .,iiip    I'tithol.  and   riienip.   \-,,|,   i,   p.    1^0, 
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M.ilin   tiX\ny     Transmissiiin   .!.■   l,i    plitiMi'    au\    .mim.uix       („(.:.  Mi>(l. 

,/,    r.in      p    i-.M-     •.}""<'■''  '"•■  ^'trails,  local    \<    '"'|.  «<>otnut.-. 
Malm   (HUM       lili.r  (lie  siijjciinantcn   Ixivincn   iiiu\   liuinancn  Tyix-ii 

(los  Tul..ik,ll..i/illus.     C,;,tr,ilh    f    li„l<t.  etc.  Orii;.  vol.  xi-V.  p.  42. 

M.ir.us    (i8,S8).     y.uv    1  >i . .pliv  I.im.-    -L  r    Tuh.T.  ulosc.     Dcutsch.    M,<l. 

Nocard   (1888).     A  Case  ..i    lulu  n  ulnM>  ni  a  (  at.     Hamil  ik   M.d. 

Vet^riii.     Oct.   l88(). 
(188.,).     .\    Case    ..I     liilMiMil.-,-    in   .1    <  .11       //"'      I'l'-    '«*»"• 

■M.st,  of  these  two  paprf^  111    l->i>>,    ../  C..„if.  l\ilkol    „wl  Ui,-r„f^. 

vol.   II.   p.    »88<). 

(i8<)n.      Notes  siir  la   tiilierculose  du  i  Imii   «t    .in  chat.     Iliillit. 

tie  hi    Soc.  centtale  de   Me<l.    Velt'yni.  vol.  .xi  v,   pp    ro8,   2yy  and 

Pctci-s,   A.    (iSS(»).      A   Case  of  'I'lilicr  ul(<sis    m    the    Du^.      Joiiii:     ot 
c'omf     .■»/'■'/     "'"'    >'■'"■.'■'■      '^'''     /-'.■""A'">'<'"'^  Jiihresbertchl.  v..l    \ 

IVtit    (i.,o'i,        IVn.  ,,i>l.l.'    IiiIki.  nIcUM.   ,lu   >liirii.      HiilUl.   de  la   Soc. 

centraie  de  Med.    I'^teiiii.  vol     .\i\,   i^    J'.p 

(l()olV      Tiibcnu'o^i-  <l\i   (  liun.      /Ac/     p     |.s;- 

(l.,o|l,       lulnivnioM'    >ln    (  lii.n       h;,i(,'.'l     A     M,'d.     \-el,'in:.    \'.l. 

i.x.\xi,  p    ;''-■ 

{1003).      Siir    I,  -    i.ipp.'il-    qui    rM-t,nt    Mitre    l.i    t  ul  ...r.  ul, -r    dr 

n„„„„„.  ,.t    .,11,-  ,lr-,,,rnn.UVs,lon„-tl.Hir~    .(    hu'IlrtC    ll.lli        //-»/. 

\.il.   1  .\.\.\ll.   p     -i.v  . 

[■(■t.t  ,.n.l   H.wsrt  (looo).      Not,.,  sni   1,.   Inl.r,.  uIom-  ,lii  (  li.m,      /^<r«,// 
(/f   .1/(V/.    IV7f>/»(       .liiiir  anil    julv. 

(looi).     The  same  contimud,      //",/.   Srr  .s,   v(,l.   \in,    pp     .V   ^5 

and   U)^  , 

Komer  (i<,o<,).      Cel.er  TiiIh  ikiiluM-  1.,  iin    lluiul,      -)W"7/    a.  d .  pathvl. 

Iti-.t.  .-.   'ruhnii;tii.   \i>\.  \il.   ])     lO. 
Schlesin^er    (l.,lj).      Miliary     1  uhcrrulosis    in    a    du^;    uitl;    I  Knativc 

Kndocarditis.     American   Veterinary  lieiiew,  vol.  .\\  1 
SchornaKcl  (1014).      Untersuchun-cn  iiher  elf  Fdlle  vnn  lliuidlubeuulo.-e. 

TnauR.   Diss.      Heijers,   I'trcilit 
>.liriiin.     !■:.     iioiol,      r,la>      ll„u<l:iilH-rkulose.      Inan,-.     I'iss.     Bern. 

II.   (.tnt   .V   Co.  ,         ,, 

SiedaniLjrot.sky  liS-ii.  Tuberculose  beini  Mnnd.  Sdch^.  Jahn-.^henclil. 
Sticker'doio').      l.'vniphosarconntose    und     riil.erkulose    heim    Hunde. 

.■Inhii'  f.   iiif.sensch.   u.   fraht.    iWihedhuudc.   vol.   xxxvil    (Mippl- 

vol.). 
Stockman  U.S., J).      A  Case  of  Tnhrn  iilosis    n  the  Do;;.     Jour».  of  Cowp. 

}\,lh«l.  and   llicrtip.  vol,   v,   p.    10  p 
Straus  and  C.amaleia  (1801I.     Cnu,pt.  yend.  du  Coii-ie^  pony  ielude  dc 

la  tidicnulosc  ilic:  i'hniiniie  et  chez  hs  anniiaiix. 
Tappciner  (i8<)7).     Ouoted  by  Titze  and   Wi  idanz,   !oc.  cit.  p.  81. 
(188C)       Dciil.^ch.  Anhiv  f.  kint    Mfd.  \ol.   xxix. 
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ri...mnssrn  (,H«,S,.     Snr  la  .ulH.rc„l,.s..  a„i,„ak.  en  l|„||a„,k.      <  ,„„p,. 

(luiimiiix. 

Tit/c  ami  UVi.lan/  ,,.,o«)  Inu.  ti..„sv.rs„.-ho  ,.„  Il„n,i,  „  ,„„    I  „1„  , 

k<n.a/.llcn  ,|,.s    Ivpus  iH.vinus   „n,I   Tuh,.rkrll,a/,ll.-..   ,k-s  Tvp„s 

\.ll.-„nn  (.«..»).     ntudr.  .,n  h   /,d^n„iose.     Paris    p,,s  ^ 

X.Mur  (,«;,)      ,.-,i,s  nouvc.aux  .k  transmission  ,lo  tub..rcL,l..M.  par  la 
Vm/  p"«,!r"  «"i>"a"x  .i<.mosti.,„..s      /y,,//, ,  ,/,  r.had.  d, 

WVyl    Th.   (,«88,.     Spont.u,,.    I„,„.,K„I,...   I„.„n    llun.l,       T,  ,.,.//,    , 

Haktcriol.  etc.  vol.  vi,  p.  (,m., 
Zn«.m  ( ,88..V    (,n  the  Passa..  „f  T,.I„.kU.  V.rus  thro.,«,.  „..  .V,..„..„...u 

lanalj.t    tli,.    1  )„„       K,,      lia,n„fiarkn-s     fn/msbenchl.    vol.    v. 

I''    -.57- 

Inhfrciilosi .   m    .\/,jj)/,',  i  , 

I<.s(    bci    \li,n       //,■,/.  /,/,„.    Uoc/inisc/n    S„    - 

'    mi!,scl!Ji."""T"    "I'T    '""    ^■"'^■'■'^^'-i'l""K    .1..     l^-.lk.„    v..„ 
ns  hlu  iK ,  u,„l  ,  „.,  i,cher  TuberkukKse,  natnentl,,  I,  „,„  h  Ink-  tion 
^.•r>cl,R..k.■u■,     I,..,,.       l-;.tsclmft  f.  Rahcr,  Koch.  ^ (.„,  ,„■, 

'-■'■I'-tt   (,go7).      /,.(./.   /„,.   ^,/,     ^j,p     ^.,,,     ,  ^^ 

'"W    ""'    '^'^''f  "V'"'^'-      ""  '•■"™  "'■""■"  'In  t!uH.uk  Mu   k. 
■->m;,e.     W;r/(/j.  ,1c  plnMoh>f;ie  iionii.  ,t  h.ithol    p     ., 

"'"     aZr  i""\;^'""':  ""•"■'•     •■'■'-•  'I'-  \V..Uun.  ;i.VTnlv,kuIose- 

:'T        ■;      '.'■'"'"■'"    "" ^    '^""'•■^   ■""    ""'-l-i.K-    Allen. 

..ran.    ,,.„^.      V///,   /,,..„„/.  Co,,,,  o.  Hv,.  „„d  /vj,^"  Mn.ss.N. 

Con).      //,,,/.    l.-n,.    Re,,.    App.    vol     ,     p      ,,  "       '  ''    ^- 

'""""'■    '■       '■""        'l'"l     l-:,r    }tl      App     v„|      ,v     p     ,„- 
'■"'";:"""    ;-;'•       l'.^    r.h.,tra,hark.u    .kr    IVrl.sud.t    au.    AfTen 

\ey,iandl.  d.    I  uherkulose-Kommission  d.  GeseUsch.  Detach     Valui- 

foy^cher  ,t.  Acrt:e.     Hanihiirf; 
"•     llMi,    (,„o.|).      |.;.xp..nn,..nt,.ll..   Tul,rrk„l.,M    In-,    All.,,,       Inchou. 

■  Itclur,   vol.   <  i.x.\l\-,   p.    I 
Mericourt    and    Kkhet    (,8o,)       I ...    I  Vta,    rclrauan.    .h,    Mn^e    a    la 

I'"'.-;-  .  (.«.V,).       <,,.,„-,  „„  ,„..  T,-anMnissib„itv  of  Hovi.u-  "ndin  nios.s 

IK    .I'.,,:.;   (i,,uj).      Iai   S,ni,i,Hc  Mnlicalc 

Koch      U.     (.88,).      Die    Atiolosie    der     1  „l„.,|o,l  .,•       /,./,„       ,,,,„ 
11  oclunsLiir. 

(•SS4).      f'lH-i    .IR.    AUulo^R.   ,k.     l„l.mul,,M..      Matcluu^c,   an. 

(iciii   Kivicrltchen  Oesiindheitsawte,  vol.   ii. 
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lv<th,  K.  (iSMii).     lI.lll^l.llll)ll  1)1  tliL-  abt)Vt.'  in  Murofxtni'^ilei  in  Uiseast. 

New  Syilciiham  Society.     For  tuberiulonis  of  monkeys  sec  p.  ii8. 
Kraiis  aiul  (Irosz  (ii)<}7).     L'eber  expcrimcntellr  Ilaiittiilirrkiilosc  bi'i 

Alien.      WteHcr  kliu.    W'ochetisihr.   No    at. 
Macfiidveti,  A.  (ii)03).     N'irulciite  of  Uoviiu-  and  Muinaii  TulK-rculosis 

lor  Monkeys.     Lancet,  p.  745. 
Nocaril  (i(K>^).     I'rffsr    \'iUrtnaire.     .\p.  May,   Nov. 
Kabinuwitsch.     L.    (i<)()0).     rntersuthunKen     iiIht    iIh-     lii/ii  liunnen 

zwischcn  tier  Tulx-rkiilose  ties  Menstlien    uiid   iln     Ipk         hheil. 

a.  d.   I'atholofi.  ln\l.  zu  Hcrhn.     Hirsi  liwald,   Herlm. 
(11)07).       I'eber      spontane      .■Mfcntiiberkulo'ie,       Dinitirh.      mtil. 

Wocheusihr.  p.  Xoo  and    I'/m/ioiis  Archiv,  vnl.  1  \i     I',.  iIk  11    |.    nio. 
U.ivenel    (i<)oj).     The    Infereonimunicability   ot    llimi.m    and    l'>iivine 

TulxTculosis.     Umv.  of  I'cutisvlvania  Medical  lUdletin. 
|>e    Schwrinit/,    Dorset    and    Srhroeder   (loo.?).     Virulence   t)(    Bovine 

I  uln  ic  uli.^is  li.r  Monkeys.     Inlirnational  Tuberculosis  Coufercnce, 

II  I'.iiliii    p     \<,i>.      M\])eriincnt^  ( '■H' iiiiiti.i,'  Tid"  rrillo^i--,    I't     II. 
|>     ..,, 

(iyo5).     Mxpcrinuiit^   on    MuiiUcss       I'.S.   Dept.   of  Agriculture, 

Hureau  of  Animal  hidu^tiy.      iJulletin   No.   52 
Straus  (1895).     La  Tuberculose  el  son  bacille.      I'aris 
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iiiE  suscephbilh V  to  tl'bi:r(  ri,osis  (Ji'   \Ai<uns 

ANIMAL    Si'iaiKS    (colli lIlHCi/} 
I  llbiti  ll/iisis    III    UiiJs. 
lirluli       tlir     (llM(i\ir\'     111      tll(       tllljiirlc     iMcillll-.     tlir     \cl  y 

1  xisti'iin  (d  tuhrii  iil()--i--  ill  liii(l>  wa--  in  (Iniil)t.  "Ki(n  w'rA 
pills  i)r()bkMiKiti(iiir  (|iii'  i'rxistfiRi'  di'  la  tul)f.<  niii>c  1  hrz 
]•■-.  di^caux'"  vvrotr  \'illcmiii  in  iN()N.  :uh1  uiin'  ncus  later 
ZuiKlrj  >till  n;;ai(ii(l  it  .i-  i|ui^li(iiial)]t',  llic  caMd-necn die 
li'^ii)ii>  \\lii(ii  air  iidw  kiHiwn  tn  In  ■  aiNid  li\-  tube  vc  Ir  liacilli 
\\(i<'  in  tliiiM'  (la\^  \aiuiii.-l\'  ,i-iiilii(l  tc  animal  paiasito 
(N'llkniini,  or  to  miinl(k  vsIik  li  had  mli nd  tlir  air  sacs,  and 
were  r. tiled  l\  inplid-sart  mna  (Kdhdl),  tiiliii(iilii-di])litc'rif 
(la'niiv.),  (ir  by  the  nom  ciinniittal  tnin  scUronia.  I*anli(  ki, 
indeed,  (iN/^l  and  .\rliiin_L;  and  Tiipiei  iiNj;,),  lalled  attenti'ni 
to  the  siinilanty  ot  the  easeu-m  erotic  h-ious  in  birds  tn  thesi' 
'  Eludes  SMC  la  tuberculose,  p.  5J4, 


if 
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5^ 


n  lil.Kt  I  l.( ),-,!-,    i.N     iiiKi,^ 


[CH. 


..llnlHUul..Msin„Kunmal>:   Imt  it  vva.  n..t  „nt,l  ,1„  .1,.,,,,,,,, 
>»a>  nii.iii\   clean  il  up 

T..I,.  rruloMs  ,,-,  now  knuu,,  ...  be-  vorv  u„l.  h    .I,.,,,!,,,,,  ,| 
.»..-KUKu.ys,,cci.soM.,ul.  k.,,tinca.,n,,.    ,„  ..o  . 

""■  I" ""'!-'  ^"HmT.  I„„    ,„|„,   ,„,,,,   ,,,,„^    ^^ 


ii..  iiiit 


li"       I  iiikcvs,  a 


nil   It 
S«.iin,.,-lMul.,  ixmucksaii,!  |,|„  .,„n,t- 

ami 


'""'    "•""•'    ''i'     "II'M    loM„<i    tn    l„.    inf.Ttrd-     •,n,l     .        

II,  L        >i         1     1  iiin<it(i.    ,iii(i  "rcsi'  and 

1      U     ......si,     lc-»S    M,s,,, „„.,,,     ,|„     ,„„     „„„„„„,,     „„." 

Ily  '■-•■.l|wr,,t  ,,,,,„„,,,,,,,,,, I     ,,^,,^,,^,<^^ 

" ■'■;-- ■'■■';t;,;j;n/:'  :;;-,:'';,,'■';;;; 

'■'""" "I.  i»...".k.  V ,,-,,,„:  „,,.,.„,„„''  ' 

'""'     I"    tMl.,l,u|,,M-.       Ml.|,.V    (I.SHN)     Wll,,     ,|,,.,u-.n<l       '.•  ■         . 

7]":    'z'r ■^™'-— "'■-.iv.,i„„,  sii :  ■ 

:"^:iTJ:t''::::'''T"' ^'■"' ■ "■ 

'"'"     -'"""■.    ni.nti.,i,    anmnu   .itli.i.    tli.. 

;::;;■:;„,:■ '■'-■■■" ^ .'..;.' 


'"  ""■  /""loi^iral  -ardriw  m   li.rli,. 


-w  n.,  1...  ,lKu,   MNtMlH.„ul„„.  „i,t     ,1  ..;',/• 
'■'   van„„>  kuHl.  wh„h  .|„.,1  tl„.„.         luv  ,     ,  " 
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|iim<  ipally  "ii  ti-li  I'.ut  >il.|,  \  i|i-|iiii,,l  tin-  .md  iii.l>>i| 
lil.md  Siittdii  ,111(1  (iil)l)r>  tliriiiMlvi  ^  Idiiiul  i\\(.  iii-i,iii.  . - 
"I  tiil)rriiilu>is  111  liii(N  lit  |>r<v,  iiaiiuly  in  .1  i.iI'mm  ami  an 
eauK".  M.  Koch  ami  IC  ilumw  itsch  also  have  tnniMl  inlx  rcuhois 
111  I'lid-i  of  this  rla».  In  '.n  1  tli^  \  pl.ii .  tin  -■  lnuK  hi-li  m  thf 
"111  I  iif  -iiiscfptihihtv  will'  h  ih.  \  lim  .1-  jolldu^:  Idwl-.  l)ir(l> 
"I  I'l.  v,  Miarsh-tnwi.  (Iniiii-^di   wati  1   Inwl,  |)ii,'c(iiis,  ^jmiimws. 

'  M  .  <  ii  111.  lal'i  nil.  1.  -t  i->tlii-t.it<-iiiriil  I  hat  1  111.  k-aiul  -ces*'. 
tli.Mi-ii  I  lit  ell  li\iii^  111  cldM'  I  I  lilt  1.  •  Willi  liiw  I  -,  V I  r\  rum  moll  1\' 
r-rapr  t  iihfiTiiIoii-.  inlictinii  1  III-  tiiilli  111  tlii->,  .i])).  n.iitK  , 
laiiiii.t  1)1  ili'ulitid.  I'Miiltiii  1- w  lii.iii  til.  \Mitii  lia- ipn -,(111111  i| 
nn  till  >iii)jci't,  liii.uj^li  liv.l\-  ailiiiittiML:  that  tin  \  Inipi.  iitlv 
Ml  lllhl•r(■lllosi■^  ill  fiiwl-.  turk<\>  .iml  jih.  a-ant-,  du  iiut  ~i  1  m 
to  lia\c  ini't  with  tin    ili-rasc  in  f,'t't'sc  ,iiul  ilin  k- 

In  fhistdiinii  1 11  Ml  thf  lull,  iuingoxpeiipncc  related  by  M  1.1 11^'  1-  -..  inu-rcst- 
ini;  that  oni-  cannot  ri-sist  tlif  temptation  to  ciuoti-  it; 

A  tcrtain  Dr  Poniay,  senior  jiliysinan  to  the  Orphanage  lli  iii.t  .it  11. .ivsi^re. 
ha<l  the  opportunity  of  observing  a  se\ere  epideinit  of  tuU-riuJosis  uhiil. 
(or  several  years  atteiteil  lertain  of  the  buds  at  a  farm  where  they  kejit  alKnit 
six  luindred  fowls  and  thickens.  Straus  hinisell  on  several  occasions  exaniinitl 
fowls  which  I'oiiiay  brought  to  his  laboratory,  and  was  able  to  satisfv  himself 
lli.il  they  really  were  siilUriii^^  lii.iii  nibcrmlosi.s.  Now  together  \Mtli  tli.- 
hiwls  lived  turkeys,  ducks  .mil  geese,  eating  the  same  food,  driiikiiig  tl  r 
same  water,  and  sleeping  in  the  .same  sheds,  i  U  tin  mrkeys,  <>•  in  all,  :o 
died  of  tuberculosis;  hut  nf  the  (links  .mil  gci--i  ii.,|  ,„ti-  fell  ill,  .mil  Ihougli 
many  were  kill,  d  l..r  1. ..  nl  ii.i  lulnu  iil...  -.  loniii^  \m  u-  ii..iii  .  i|  ni  ,iii\  .  .1  I  hem. 

illiillL;h     tlir^r     hild^     Ctiimili  illlv     isi-.lpr     tnlni  rilln>i:-     win  ,i 

li\iiij.;  iiiidi  I  the  oidiiKUN'  miiditinii--  nl  di>mrstii  atimi  tlic\' 
iicvrrtlu'lf-.^,  .1-.  we  lia\f  -,1'i'n,  ciinttMi  t  tiih.-i'i  iilu^i^  in  /ii(i|nL;ical 
gardens.  IIi.a'  tiu'iitiui-  dn  imt  iiijin  a  ((im)iliti'  constitiitidii.il 
immimitw  and  it  wmild  lir  mtrti^tiiiL;  t.i  kimw  wli\  tlii\-  rx  ,ipr 
niid' i   nrdinai'V  ((inditiuiis. 

.\ltli(iiif,di  tiilnTctil<i>i>  i>  i.imiiiiiii  aiiiimu  dnmisticatcd 
liiids,  diuk-  .md  uitm'  cxcrptt  d,  and  ])rnhalil\'  .ittarks  cwrx' 
a\ian  -jhtu^  living  in  /(lolngiral  i^aidiii^,  vit  aiiKing  wikl 
birds  it  sr 'ms  to  hi'  'XtnimK-  rare.  Wma  tiw  instances  arc 
on  ircovd.  Shat  Ilk,  Silii;maiin,  i)iid,i.;ii)ii  and  ranton 
dociiln-d  a  ca^-r  in  a  lapw  iiij;  w  liirli  w  ,i>  captnn  d  in  a  mm  ibnnd 
stati-  in  Scotl.uid,  and  of   wliii  h   tin    spninnn  i<  iiuw  in   tli.' 

'   lot.  cit.   p.  j.JJ- 
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Ifi;.'  (.t  Siii-roiw':  Hammond  Smitli  ncMnl.'d  a  ,,,.,•  m 
a  k.  ^tnl^,  and  .iuit.^  i.r.ntlv  a  parlridi;,- .,  nt  tn  tlir  (  aiul.i  id-r 
''''""■•"'""^-  I'V  .1  pMi:It,ivr  w.o  Inund  to  !..•  Miltmn^  ln,m 
'"'""">"-'-       '!"     l—> 1^   ,n    tl.is  aiso   wnv   v.tv   iik.     ihn.e 

-I'lil     111     til.'    diiiilr-^lii      ImwI'!. 

lnh.n  iilou-  1,  Moll-  wrvv  loiiiid  111  a  -pairow  1)\-  A.  >.  ,ind  I-". 
(iriftitli.  rii.'  1,11(1  ua-  di,,t  lor  ,  xaminatio,,  uh,  n  oh-nwd 
''•'■•'"'"  ""  ''  '"''P  "I  ''111-''  tliiowii  ,,iit  lioiii  a  \ai<l  wli,r.' 
si.inr  l,.\vl-  whirl,  ||,,d  l„.,n  .xpdiin.n.alh  ml,'  i,d  with  tlir 
disease  were  k,-,)t.  I'lom  th,.  -parrow  a  -train  ,,[  tub.  r,  l,- 
bacilli  wa^  ix.lat.d  which  proved,  on  in\vstu;at!.ui  of  it- 
ciiltniv.  charactrrs  and  comparatiw  \inilrn,v,  to  1.,  ,,t  tlir 
a\iaii    t\pi'. 

*'"  •'"■  "'li'i"  liaiid  -oiiir  wiKl  i)i,-c,,n-  -li,,t  1)\-  >il)l,  ^.-  wli.ii 
!-•>  ..Im^  in  ml.  ct,  d  ponltrx  \ards,  or  m  tlic  Zor.lonjcal  Garden-, 
•^■'  ^^'"  ;'^  """•■'-  ohtainrd  l,v  Shattock  and  his  <-olIal)(,ratoi> 
iiiu:'  ,  -:,  :lar  riiviim-tances,  wviv  trf,  inim  tiihfrcnlosi-.  Hm 
the  nnnih,  r  ot  th.  -.■  ,,l,-,T\ati(.n^  i>  too  Irw  to  lend  much  weight 
'"  •'  "'■.-•iti\e  e,,nchi-ion.  More  convin.in.i;  i-  the  almo>t  uni- 
ver-al  te-tinionvol  ,-ame  keeper- and  -ih.rt-nien.  !•:,  A.  WiUun 
while  he  ua-  workin-  tor  the  (Woiise  (  ommi>sion,  examined 
■  diont  _'oo,,  ,,t  th.^e  birds  picked  np  dead  ,,n  the  moor>  ,,t 
Sc,,tlaiid.  (  umherland  and  Wales  without  comin-  across  aiiv 
in-tance  nf  tuber,  nlo-is. 

Tnbercnio-i.  tlu-.  i-  rar  ■  in  the  wild  bird.  It  i.-  ,,,mmoii 
iind.  r  the  condition-,, I  donie-tieat  ion  and,  ai)ti\  it  \-.  Onenii-iit 
be  tempted  i.,  appl\-  t.,  avian  tuber,  nl,,si-  Dr  I'liilip-s  aplujri'^sm 
,:oncernin,!,'  tuberculosis  m  man:  iiaiii,lv  that  it  is  "a  \ici,,us 
bv-prodn,  t  ,.f  an  incomph'ie  and  iil-l,,rm,(i  ,  ivilizati.,n''." 

But  tli,^  ival  -i,-mticance  of  the  fact  that  tub,  ivulo.is  is 
conuii.in    in    ,i\iliz,,l   m,in    ,ind    m   ,l.,m,-ti,at,d   and   captiv, 

'  These  autliors  Kive  a  plate  ill,l^tIatlnp  tins  case  on  i,.  ^  „l  their  nacer 
*  The  Field,  April   i8,   1908.  ' 

»  Unfortunately  the  bird  arrived  «hen  the  ur.ter,  to  whom  it  wa.s  sent 

baolh  '""'  ""  '"'  "'"'"  "  """  '""  '"''•'  *"  '■■"''■  ''  '■"'^"'■''  "'  t"l'"';I'^ 

'  l'ri\  atelj-  coninninicatcd. 

'   1>.    k.  \V.   Philip,      .-\ddresses  lo   the   1  n Uoi,, n, .ii.il  Congress   ,.t    '<ome 
lyoj,   /;,,/.  Med.  J, Hint.  p.  873. 
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Tuberculosis  ni  a  Partridge. 

.N.iuiral   iiiit'<  ih'ii. 

I.i^ir.    luni;..    IVv.i'-   |,,i,l„-   in   i.u-.-,,   rlu,c   i,,   ijicu   ,,|„„i„j;,  ;„„l  >|,|cvii. 
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aninial^,    \xln\v   :t    >i.arc>   tli,-    priniitixr   si\-a,^.'   and    l\u'    l,in,.. 
•uul  lHa>t>  wiii.l,  live  a  wild  Inr  litr,  i>  ,,tt,n  niiMnidri>t..nd. 
(  ivili/ati(,n  i>  .pokcn  ..f  a>  tliou^l,,  l,v  Mmu-  n.vst.Tiou^  M-lfnui;,' 
iiill'iriM V,  ,t  UK  iva>.-  tlu'  sus(vi.til)ilitv  to  tubcrailous  intrction 
In    uiukiniinin.^  tin-  .tani.na  <.l  tlu'  race.     I'robahlv  .srl.rtuc 
iMTrdiu.i^  tor  >|)c,  lal  (iiialitir>  uuumii  (.Tlain  animals  has  dene 
thi>  u>  >unir  .■.xt.nt.  a-  t..r  example  the  pn.dnction  nl  \arirtiL's 
"1    poultrv   wlii.li    l,,v   an   unnaturallv   lari,v   mimi.,  r  ol   rggs, 
"I-  ..I  cattK    ulinM    ,-,,\v..  xi.ld  an  .'xroMw  (piantitv  ot  milk' 
"•'"It    thr  ,im,,].    t.uth,  a.  lai-  a^  pnultrv  at  least  is  mneenird. 
Is   that    thr   diM'ase    is    cau>.d    1>\-   ovcirn.wdin.i,'.      Tiie    ])ir(ls 
aiv  t,,nvd  tn  Irr.i   ,,tt   ,i,T,Mm,l   u  hi,],  i>  ,^n  ,s,lv '.-,  ,ntam  mat  rd 
with  then-  ,,\vn  <ln,p,,in,i;^.     It.  th,n,  a  bird  intccfd  with  ttib.i- 
'  ui(.M^  i>  mtindiRvd  am,in,L^  them,  it  is  small  wonder  th.at  the 
di>ease  >!)read>  t<.  the  others:   for  tuben  ulos,>  in  the  towl  i., 
n<  \v  >hall  se.-,  maudv  an  abdominal  and  intestinal  disease' 
and   tuberele  bacilli  have  been  jn-oved  to  pass  out  with   th.ir 
dejecta. 

Ihe  case  ot  the  sjxirrnw  meuti.med  above  shows  that  the 
wild  bird  has  no  superior  powers  ,,f  resistance.  Jt  commimiy 
escapes  tnbe,vulos,>  becaus,.  Us  food  is  cleaner,  an.l  if  tuber- 
cul.Ms  shouhl  happ,  n  to  oceur  am,ni,i;  its  tribe  it  has  httlc 
tendency  to  spread  bc.aus,.  theiv  ,s  little  chance  ot  the  tubercle 
bacilli  contaminating^  the  food  of  the  birds  as  lom;  as  tliev 
are  tree. 

T/w  Cluiyactcr  and  Disfnhi,/,,,,,  of  the  Lcsums  In  the 
common  fowl,  and  in  most  of  the  birds  when  affected  with 
spontaneous  tuberculosis,  the  lesions  arc  large,  and  conspicuous 
bv  advanced  caseation',  [.uer  and  spleen  arc.  as  a  rule  tlu- 
o.-ans  most  seveivlv  attacked;  hm,^.>  are  afle.ted  less  often 
ami  to  a  much  smaHer  extent;    kidneys.  thou,d.  not  entirely 

M)  ,  thrs  p  ,int  S,l,l,,v  m  .de  th..  foil   ,,,,,,  ,,,t.T.,t,nK, ,b.,.rv,,t,  .„.s  ■•■  I,  w.,uld 
-wn  ,h,.t  tl„.  t,s,sues  of  tlK-  .via,,  tribe  uH.r  a  s.,,1  in  which  .uIxtcI..  d  ■   c],  ps 
;.  .'   much  ,n  ,rc  ...xtrnsue  d.grec  than    in    the   human  subject    and   th,        h, 
Mr-enerRv  nf  the  b,rd  is  greater,  w.th.t.n.d.ng  ,,  ,„„re  prvl.eLl  str  u  , 

■nolccuhr  constUut,,,,,  Ivf.re  the  d,ss.,uti„n  „t  the  ^^^X^ZZ^'l 
caseation  very  extensixe,  but  there  ,s  frequently  cnsid.rable  tissue  f,  rnv  Hon 
prev,.n,s  to  c.unp  ete  degene,.,t.on.  s.  the  nodules  were  l.,rge  con",;,,  ,  he 
size  of  the  anim.ds:  in  fact  th,  d.se.i.se  .losely  lonro  ,eh,  H  ,  „  '  '^' "  '  ">' 
nature.'     /,„„,.  Pa,H.  Soc.  L.,ul.  v,!,  .xxx.x,  ,..  .,';'  '     ""  '"  "■"' 
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(•.v«'nipt,    arc    -,l,l.,in    dixaMcl.       |!,,m,.>    ,,ii    tlir    other    liaiul 
fiv(iii('nt]\    take  tlicii-  <liarc  dt  tlir  Ir-mus. 

^"  f'"'  'i^'"'  I'l-'  i''Moii>  vary  in  si/c  li<,m  >iiiall  niiliaiy 
foci  t.)  iiudulr.  a>  lart;r  a>  a  [ua,  a  Miiall  .  h, ha,  ,„•  ,A-n  a 
waliiiit  K,,rh  (Kilarcd  one,  in  the  lud  ot  ;,  towl,  to  be  a^ 
biK  a.  a  Miiall  apple.  Tlie\-  pn.jrct  a>  mmuied  nia^se.-,  Ironi 
tlie  Mirlace  of  tl.e  o,-an.  Tlie  hirt^er  one^  are  invKular  in 
outline,  and  iKHlnlar,  as  thou,uli  they^'rew  l.\  addition  of  small 
tuiHr.le>  to  til,  iHiiphen-,  M.  K,kI.  and  Kabinowitscli  say 
that  M)nie  (,f  the  aia-v~  ma\-  .how  eonreiitrie  lamination. 
Ih('  leM,,ns  in  th(    >p],en  aie  hke  thc.M'  in  tlie  liv^r. 

Hie  tulxTeuloiis  nothilo  are  \\inti>h  in  colour,  or  stained 

\vll.,\vNh  or  ,t;reeni.ii  h\-  bile.    Ca^  ation  i>  a  marked  character, 

l>ut  soiteniu.L;  i.  rare.    (  aleilieation  seldom  oc(  urs,  and  probably 

•  'ver  to  anvthin.i;  like  th.   e.xt,  nt  often  M.n  ui  ol<l  tuherculou'. 

ons  in  man  cjr  the  o.x. 

■  dl  writers  ha\e  remarked  on  the  hardno.  of  tlu'  caseo- 
necrotic  material  h)und  in  bird-.  iMeneh  author,  .speak  of  this 
substance  as  "masse  vitrense,"  .\nd,  while  others  compare  it 
to  boiled  i)otato,  Ko.h  and  Rai)inowitsch  -av  that  this  suj,'f.;ests 
somethmn  far  to(,  >oft  to  be  comjiared  with  wnat  is  sometimes 
more  like  cartihii^e.  To  the  present  writer  (if  a  comparison  is 
necessary)  it  seems  more  like  old  and  rather  dr\- jiutty-  a  simile 
which  at  least  has  the  advantage  of  avudin^  the  unpleasant- 
uess  ol  ( (.minu-in-  patholoj^qcal  products  with  articles  of  diet. 

Manv  authors  have  remarked  that  the  tubercuL  is  nodules 
shell  out  very  eleanlv  from  the  surroundin,i;  tissue  "like  a 
k<rnel  from  a  nut,"  as  Weber  [juts  it.  This  is  undoubtedly 
the  case:  but  it  probably  has  more  to  do  with  the  iK.rmal 
structure  of  birds'  organs  than  with  an\-  pi'diliarity  of  their 
pathological  products.  For  it  seems  that  tin  se  oV.y.ins  are 
extremelv  soft,  needing  far  less  supporting,  or  connecti\e, 
tissue  than  do  those  of  mammals,  and  especially  those  of 
carnivora   whose    bodies   have   to   be   ojusiructed   so  as   to   be 


ible    to    stand    eonsidiTahle    vioieiKe". 


I  he    reason    of    this 


'  Tlie  rat  undoubtedly  owi-s  its  prnvorbial  nine  lives  to  tl.e  t.ni.Ml-Hss 
of  it.s  Mseera,  ,.s  any  e.xperimental  iKitliologi.t  .an  te^tlly  «1,(,  l,.,.s  endea\o„red 
to   pounil   up  Its  organs. 
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''■  '''"i"'""'   '•'    ""    1"'"^    Il""-ax,   ,„,,,v  an  altopth,,-  rxiru- 
"""''1  '^'Vy  <■  "I   r\i,rn.il   prntrcti,,!!. 

I'll"  Imi^.  an    uuuU  I.  ,-  liai.lr  m  (iil.  ,.  „1,  „,.  ,1, ,.,,.,■  tli  m 
""■    '"'■'■    '""   ^1''''"        ^V''!"'-   ■":(!    liohii:;.,-.    .p.akii,..    ,,|    tli. 
"""""•"   '"^^''  -'^   'I''",  'i^  ■'  n,|..  ilieseorKan.  aiv  Inv   t,,,,,, 
'''^'■''"''-     '■'"■  '"^  !'■'"  '■'-■  ^^iit.  1   1^  mrlinod  t.)  think  that  th-A 
;"■''■'"'•"'''■  '"-"Ml.   -Nt.nt  ..It,, I,,  than  i>  i,'cn,Tallv  s„,,,„  ,..,1 
It-   has  sr.Mi   |.nlniM„;„\    tiih,.,rK.s  scvc-ral    tun,-,   ni   a    hunt.  ,1 
'""'il.-T  nt  ,;aM>  uhiri,   Ikinv  ,,„n,.  h,.f,,p    hi,,.,   a„.l  ,n  ,„„    ,,| 
tii.inth,|iini,'sv\vr,'th(-.  at. >l  til, ■/)fN/,, /.„/,!, „,,,,,    F  (.rihith 
"'"1,1(1  th,    liin^rs  affc.t.d   i„  MX  Miit   ,,t  M\v,i   hinls,  inrhuhi,.. 
'"'"'"'  ''"'  l"^^l-.n„l  tu,,,,„t  ,.1  thnv,,li,a^ant^,Aa,n„„d  l,v 
I""'-      lKiinni:n,.u  I-- l.,nh.  .  .U  :i,„  ,„_p,,  j,,  ^,.,,1  ,„  „„>l„^,,al 
,iiani,-n-    lv.„h   a,i<l    kal.i,,,  .w,!-  h    I,.mik1   th,'   linm<  alt.rtc'.l   in 
"''   ""•    "'    ■'-"   till..  „,il,,n.    l.,i,K      ,!,,,(    ,.   „,   (,V,Hr,vnt        In 
tw,'lv.-,.|  til,.,-  th,   hin,i^>  wen   th.,„,lv  pa.t^  afkrt.'d  ;    nain.K 
I"  '""i  Imi.U  ,,t  ,,i,-v ,  t\v..  !,,.(-,■,  ,,  n,^,  ..„,  a  (  anarv  and  vari.,,,. 

'"'■'■'■-"   '•"■'•^-     <.'viti,.  hav,    n,.t    :„,.„  ,.1k.,v.,1  ,n  th,-  imn.. 
..|    hi  1(1--.  '"^ 

l.ivcr  and  ^pl,-,-,,  ai,  ,  a^  uc  have  .aid,  th,  (.i-a,,.  ,n,,>i 
>vvvvvh  aUcct.d  wh,  11  tul),i,nl,,.|.  atta,k>  l,ii,U.  Sil)i,\- 
•;"ind  that  th,'  >p!,vn  u,,.  in,.n-  ,,lt,ii  all,  .  t,  ,1  than  the 
liv.  r.  Wchc-  and  JJ,,lin^,  r.  ,.„  th,-  ,.th,  r  hand  miu  the  Hvor 
"""■'■  ""'•"  i"v..l\vd  than  th,-  sp|,cn.  The  tnith  is  both 
-r^ans  arc  u.nallv  atta,k,d  f.^.tlur  K,.,h  and  Ral.in(.- 
uitsch  tdund  both  organs  altct.d  ni  N^  ,,nt  ,,t  n^  Mibcri-ulous 
l.irds  of  all  sorts,  T!k'  liv.r  wa-  athrtcd  in  i(,i,  and  the 
S'l'-'H  111  SS.  I„  K,  the  liver  wa^  t nbcrcnions  without  the 
S)l.'.n  bcin.o  affected,  and  „i  three  the  spKcn  was  tnbei.nlons 
vMthoiit  th(-  li\-er  being  involved. 

Ihe  kidnevs  are  seldom  tuberculous  in  the  birds  of  th,-  farm- 
.vanl.  K,,ch  and  RabinowitM-h  h,iind  them  tulxn  iii,,iis  m 
ten  of  their  ca.o  from  /.(Kilogical  gardens.  F.  (Griffith  n,enti..n-, 
a  minute  grev  tubercle  in  one  kidiiev  of  a  tuinrcul,.!,.  ',.wl 
'■■'•■'^"'""■''  ''\'  1''"':  .-ind  the  pres,.„t  writer  ha.  .eeii  a  .^o,.d 
niaiiv  >mall  tubercle  in  the  kidnev>  of  a  hml  with  sc'.ere 
and   w,del\-  gene,ali/,.d   tuberculosis  elsewhere.     The  tuberch  . 
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Win  Ml  tlir  -.iil)-.t.inn-  .i>  well  a>  nn  t|i,'  >tirl.irr  nf  tl,,  ,,i-,ni, 
.mil  III  iiiu  III  an  i\<irv  white  (oli.iii  iln  \  --li(,\\,(l  up  \,  :  \  i  K  ,ii|\ 
"11  llii    li.ii  k  111]  tissue. 

liii)inli'-  ill  th.  Ik  art  wall  w.ir  t  u  icf  obstTV  nl  1)\  \\i„\t 
and  i\'aliiii'iuil-.  h.  and  haxi  luni  -i  ,  n  l)V  tlic  ])i  i -,  nl  until, 
iianii  1\    111    til,     liiwl    |i|.,i    111,  iitinni  d. 

Ill  I'll''  >.i>i'  Ki'ili  and  KalilliMW  It-,,  li  |,,iiial  tin  ti-ti- 
•dill  lid,    .111(1  in   live   lhc\-  s;u\    the  (i\arir-  tiiluK  nldii-, 

I  nlii  II  iil(i>is  of  i)niiii  and  spinal  n>\d  tluv  ikm  t  ,  ami 
across. 

i'lii-  -kin  is  raiclv  ai'tntid  in  liiid>.  it  wv  i  a.i  pt  tin  j.,iiint 
'ii'"'.  I  "It  Ic^iiHK  ina\-  <nnii  tinu-  oc  riii  ahmit  tin  In  ad  .md  en 
till-   III  t, 

llir  aliMiiUaiA  .anal  i-,  \i  r\-  (oiniinaiU  tin-  >,.at  ol  (li~,  a-r 
'"  '111  till  iK  ii!(iii>  (iiinninn  luvvl.  Koch  and  Kahiimw  it-r|) 
tnimd  tubi  riilnus  ic-iiiii-  tlnfc  ill  71  per  cni  I  1.1  tin-  till  HI.  nil, us 
hiicN  III  til  -  l.inuK  will,  h  tlir\  rxamnird  ;  and  it  1-  pmLaMv 
'  \''ii  iiuiiniiini  I  in  tlir  lnwl-  i,|  th,  laim-vard  Ann, 11,1;  i.tlnr 
oidir>  ,,1  l,ii(|>  it  i>  l,->  (iiimnnii.  a-  tin'  t.il.l,  aln  ,id\-  (pn.tni 
tiuiii  tlu'-e  aiithMi>  ^huw--. 

^ililf\-  states  that  aii\-  pai  t  nl  tin  almnntaiA  ran.d  Inun 
niiiutli  to  cloaca,  not  .  xcptin^'  tin-  imi),  (ev,,pliai;i.  ■  and 
,t:i/./.ird,  nia\-  l„'  the  -rat  ot  tuhrrcnloii.-  c  haii-o  ;    hut  the -cat 

ol   election    i>    tin     iiei-hliiiiiili 1    III    the  linal  op,  iiin-v    .md 

es})eciall\-    the    l\niplioid    tollicjes    whit  h    are    -itnated    in    the 
caeca  cln-,'  to  tlu-e  up,  iiiin.'si. 

'Ihe  l,.sion>  c,,nimMnl\  take  tin  l,,iin  ol  imdnl,.-,  uhu), 
inoj,.,  t  tiiwaid-  tin  p,  nton.al  Mirla,  e,  and  appear  t,,  aii-e 
in  the  out.  ■■  part  :.t  tin  wall  ,,|  tin  ,-ut.  The.-,e  nodulo  vary 
in  size.  <  i.innii.nlv  tln\  an  nt  th,'  diniensioiis  ,.f  a  -hot  or 
a  small  |.,a,  hut  larger  ihkIuIi  -  nia\-  otteii  In-  >c,.n,  and  s<  -le 
as  lari^e  a-  a  walnut  or  a  j.i^^^i  .mV  .'Rg  liave  been  de-,  rili.d. 
Arloin,;;  lound  one  which  w.it^lnd  600  grammes  atta(  iucl  to 
the   lnt^■^tine  of  a    fowl. 

l'"'    ii""l'-   "I    oni.;iii    iif   the-,,    imdulo   has    h-ceii   di-imted, 
Shattock,   Seii^mann,    i)iid-e,.n   and    Pant'.n,    !■".   (iriltith,   and 

'  S,c  \v,ind-cut   in   Sil,l,\  s  i-r.st   iMjiir.  Tycins.  Path.  S:<c.  L.»u/    is.ss    v,,l 
xx.xix,  p.  407. 
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^^''  '"  '    ■""'    '-'■liH.t^'i    Im\,     .,11    I,,,,, I, I    ih,     ,,nli,  -t    I,  ,,..,,,    M.'i, 
I"   ('■•■"lin.L:  cxiMTimfnts  in  th.-  iiukmik  ni.  nil.i,,::-  .it   ili,    mHi 
lilt-  autlint,  last  n,inir,l  tlnnk  th.it    th.-  I,  .inn.  ii.^;,,!   in   miliII 
Mirers  in   tlic  iniu.,u>  in. ml.r.iiir,  ,ni.l   ~],\<.u\  Mntu.n.lK    uliii, 
til.'  iilivi,  tli.'msdvcs  ni.i\    lir.il  ,,n.i  l,,i\.    ..nh    littl,    .,  ,ii  -  \,. 
'""'^    "'"'    •^"'        '■'"    K'"li    an.l    K.iiminwit.,  1,    ,i,.,,nt,     thi. 
""'    '"'I''    "'•''     tl"     nn.lul,  ,    rninnirn..'    m    a^^rcK.iti.m-,    nt 
l\n.|.lM„<l   ti.Mi,    uln,  1,  1:,.  u,   llir  ,„it,r   ,,,,it    of   tlir   inlr^tinal 
.^^■'"        ""■   ''■"  I'l'.   .H.nnlni:.    tn  tj,,  i,    m,av,   p.i.-.  tlnnn-li   the 
iMt.Mt    nin<-..ns    membrane,    and    >,  t    up    luimarv    !r.i,,ns    in 
'li"-r    t.Mi,  j„st  as  in  mammaU  tiiln  ,,  ninM^  iii,i\-  l„    primarv 
'"    ""-nt.Tic   glands.      At    ,,    |,,t,,    pni.ul    li...    n,.,l,il,..    ,nav 
'il.vrate     tliron^li     tl>.      nnimn^    m.  niLiaiir.    ..nd     ind,-,!    ni 
ad\-an<v(l  ra-rs  n-iiallv  dd  s,,'. 

iMiipliatM-land-,  a-  xvr  kn,,w  tii.  m  m  ntlnr  animal,   are 
l">l''l.it.iil.ievel,,|„.dinlMnN.    Ouen.  r.SN*.,  .aid  the  Ivrnpiiatie 
;;laii<|.   in   hiKJ.  aie   |,A\.      Hland-SuttMn  un.te  t.,  the  aiitlior: 
'There    are    nn    Jvinphatie    ^land.    m     hinK.'      In     l',ronn'> 
llnrrmch  II.  (.adnu  Mate,  that  in  hird.  then,  ar.-  im  Ivniphatie 
L;laiid.  m  theme-,  nt,r\-.  and  nnnem  the  m-ninal  rei^i,.„,,|- axilla 
iii'l-'-'i  -mIh  utanenn.   Kniph   ulaiuj.  dn   nm    ,.x,,t   ex. vpt   a    t-w 
'"  ""    "i'i"''-  part    ,.t    the   |,,ea-t   and,  .enietime.,  nn  the  win.. 
**"     *'"      "'l"'-    li."id    Ivniph     |,:l|„|,.s    are    num. mn.    in    th. 
inte.tme^.       !.;ilenl.er^er    and     l!an„,     make     a     v  erv     .iimlar 
Mat..;n.  ,if-'.     Koeji  and    K'ahninuit..  h   ennld   tm<l  nn  hmmhiai 
,i;land-    u-ith    ortaintv,    and    the    writer    h„.    nexvr    l,e,n    ai)le 
to  (K.t(.ct  anv  n.es.  nt.  rie  ^and.,  rvm  in  hirds  uith  inte.tinal 
tnhernil,,.,.,    i„   whiei,.    ,|    „,    anv.    the\-  .hnnhl    he  apiKiivm 
In  til.,  me.ent.rv,  Imw,  x .  r,  alnn,^  the  ve..el.  litH,.  tuhereulnu- 
'""'"''"  •"'■  ""t  '^'  ■'"  nil.  ..nnn.>n.     SiMrv  m,  nti.ai.  them  and 
>.i\.  tl.e\  are  alwa\.  tn  1„.  .,.,.n  when  the  inte.tin,.  itM.|t  i.  ni- 
VnKed,     A  n,„Ki  pllntn-raph  nl  them  ma\- he  ..  ,  n  in  W  M,„,re-. 
paper'.      Possibly  the.,,  ari.,-  in  littl..  <  olleaion.  ol   Ivmphoid 
ti..n(..  •      * 


^   This  seems  to  h.uc  1„,„  till-,, pi,n,,n,,f  Siblrv. It  ■•(..     /,„.    ,,/   ,,    ,,,. 
-  Du    hlassen  ties   Thierreuhs.   1891,  vol.  vi,   Xogel    ],    s,^ 
'  C.mp.  Anal,  and  Physiol,  of  Vertebrates.   1886,  vol    u    p    i8o 
»  Jiiurn.    of  Med.    Researrh     \-n\    iv     „     .„. 
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In  the  neck  <.l  tli.  {..wl  tw,.  htil.  ,  Ii.iiii>  of  glandular  bodies 
iiia\  In-  sffii  rmwiiiif;  liuiii  tin  Ih.nl  in  flic  fhoiaric  fijx  niiij,-. 
They  ari'  loosfI\  attaclx-d  to  tin  ,1.  ,|i,i  -miac  ..|  ih,  ,kiii 
and  liavi-  no  d.  hiiii.  iil.iti.in  t,,  ih,  i;i,.it  \.--iU  I  licse 
bodies  arc  said  b\  Miatt..,  k,  >(lii^mami.  Diidi^roii  and  Pantmi 
tn  l)c  tbynuis  glands.  Tli<  y  not  mifn  (incntly  an;  tlic  -><  ,it  nt 
tub.  r(iilar  disease.  Tuberculosis  has  several  times  b. .  nnb-(  im  d 
111  tb.-ni  b\  tin-  wiil.i,  .111(1  A  ->  ('.ritruii  i^lU  hmi  il,,it  li.  bas 
olteii  si'iii  tluin  iii\()h rd.  I  hIi,  i,  m|,,ii,  ikuIuIi  ■-  in  iIm'  m  .  k:-  of 
birds,  donbtli'ss  situated  m  tli.sc  f,'iaiids,  arc  in.  nii,,ii,(l  \,y 
Bland-Sutton  ,in.l  (.iIiIh.,  I,\  :^iM,\.  and  .lU,,  \<\-  |<n,  h  and 
Rabinowitsih.  .\ii  c\(ciicnt  pliotu^iaiib  ol  tuli.  i(iiloii>  lcsiun> 
in  tlies(>  structures  in  tbt-  rase  of  a  Kollci  j-,  i^wm  \>\  Sbattm  k 
and   lii>.  (  i  >llali(  Jiators'. 

i  ni" n  iiImsi,  I, I  l),,n,  niannw  ajijM  ai-  tn  br  latbir  ((imiiinn 
among  dnin.vtir  |,,\\1,,  tliniiL;li  Kn,  h  and  Ix'.diiiiowitM  li  d., 
not  seem  in  lia\c  -.rm  it  nltm  aiimn-  tli'  v.iiiniis  -|M(ii-,  n| 
bird-  in  tin  I'hiIih  ;^ardens.  >ibl.  \  (Ik  w  ]iai  in  nl.ii  .ilhntinii 
'"  ''.  'I'ld  In  d( -(  rib(  (I  a  case  ol  tiii)crciiln>i>  in  a  jk  a(  n.  k 
in  wliK  h  •  -r\ ,  lal  iiiiiiniir-,  of  a  cascoii-  nature.  nian\-  .i^  I,iil:(  a- 

W.llllllt-.   Wcl-   Inliliil   111    vailnll,   |  .a  1  t  -   n|    tin      Irndx.       'Ihc-.e  Were 

iieail\-  all  attac  Ik  d  tn  ih,'  libmiw  ti-.M.  -iin  ( aindiim  bmie-  -ik  Ii 
as  tlic  interior  anL;]e  nt  tli,  -(  aimla,  niie  ixrlnratini;  tin  \crti(  al 
plate  of  tlie  sternum,  .umllK  r  nii  the  iiiik  r  -iiila(  .  nt  tlic  nh-.. 
I  he  right  kn.  (-joint  \va-  be-,  t  with  largi'  masses,  niic  the  -i/e 
of  .1  w.iliMit  being  atlaeln  (1  to  the  Mirfacc  of  the  patella-."  lb- 
abn  III.  niinii-  carie-  ni  the  vertebra-  in  two  nther  eases,  in  nn- 
ol  uhi(  ii  th.re  \va-  a  lar^'c  ab-i c—  ((.ntaiimig  tun  nimecs  nt 
Ibiid.  In  aiinther  theiv  ua-  di-d-,  nj  the  hip  joint  chiefly  con- 
Inied  to  th.  ;i.(  tabiilum.  the  Unni  (,|  whi.li  \\a-  re|)laci(l  b\ 
lmiL;atini^  nia--e-  nj  -r.iniilatinii  ti  — ue  prnie(  ting  into  tin 
int'  linr  nf  the  i"l\i-. 

In  a  Inwl  -c,  11  b\-  tin  ])iv-.  nt  writer  the  bone-marrow 
throughniit  till  -k(  l(  tnii  W.I-  l,ug(l\  tr.in-lniiiKd  into  ( aseous 
masses,  \-er\-  -imil.ir  tn  tlm-e  Inund  m  the  hwr-  and  spleens 
of   liil>er(  ninii-   bird-.      The   di-,  a--     had    Ix  (  nnie   -o  acha.ne.d 

'  I'roc.  hoy.  Soc.  ■>(  Medicine,  iguj-y.,  vol.  i,  P.itli.  Sciti..n,  p.  i.j. 
2  Trans.  Path.  Soc.  Lund.  1890,  vol  xli,  p.  3^3 
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'"  ""'■  ''"""    "'•"    "    l''"l   1"!   I"     |....it,,.„..,„s  frn.t.M.       |;„t 
-•niu.l,  tuh.iv„|,,u..,ill„sl,.„l  l,.,iM,,l. M„itl,..|,n,k,n,,ul. 

';'<'"•'";■"■  "'"""    """li'i"M  I,,.l  |,,~M,i  U.thnUt  I..  U.M  .l.t,cl..l 

''"','""  '"'        '•"    l""l  ^^■'-  l^'ll,.!  l.,..au>..  it  Nva>  „l,vin„.|v  ,11 

•''"'    ""      I'"'""     \^l-    th,  M     t,„,„.|    ,,.    !„■    uf   .nmr    staiKlill"      (■  „■ 

th.l.n,k.ii,„,|-sv,,,   ,|u,.,    ,,„n„|,,|       luhM,  Mln„sdi.oasowas 
.•xfnsiv,    „,  hv,.,  ,,,,,1  .,,,,,,,     ,,„,  „  ^^  ,^  ,,^  ,,^.^  ^,.^^^    ^1^.^^  ^1^^ 

lii'urt  and  ki<lnr\,  u,  n-  alh  <  t.d. 

'■'  '""i''''"'  li.i^n'M,,l,.,i  l„,u,   ,mI ,1,„,_  ,,,  t,,ul..,,t,tiriallv 

nil.  1   I'll 

All  <>1.S.TV.T>  l,,„n  K,,l„,t  Kn,  I,  ,„iu,„,i.  l,,,v,  ,,  luark-.l 
;"'  "'"■-"•"  """'1'"  "I  tMl.,-,,1,.  1m,  , 111  l,,un,|  ,n  ,i„  I,  -,n„.  ,,| 
'"":    ■""'    ""    ""■    '■"'    'I-'    <l"v  ,„-,■   v,rv   Iai,..|v  ,,,nt.nn.,l 

Ultlllll     (  (11, 

//'<■  l\nn./  Trihc.  Tl,.  In^t  (,,  ivm.ni/,  tiil,,,.,,!,,,,^  in 
l;'"'"'"^  ^^"'  '''"'"•'■'•  •""•  Hl>'.l'in.  Fml.n,,-  (iN„s)  fnnn.l 
',''""    "'     ■"""    l''"'"'^    "■'■•""I    l-r    Nannu.    .,„„,, k,i„t,    ,,t 

"",     ^'■'""•■"^     -' 1    n,    I'.., In,    ,;,,    (,.,-   ,-    ,„,,   ,,„,      ,,.,.„. 

tnlii  M  nlnii-. 

In  /..w|,,;„.al  .anlrn.  ,,n  ,1„.  ,,,h,r  ha,,,!,  a,,.,nlin^  to 
>fi.ntn.k.  s,.l,f;,nann.  D,,,!.;,,,,,  an.l  l'anto„,  t  iih,  ,,  ,,1,  ms  ,, 
',.,'""''    '""""""""    '"    ""•   I'.'nnt    tnh,-,   and    M.  K,„l,   and 

';"'"""'^'^^'''  '""•"'  V  t^v,Mn.tan,v>.,|  tnlvrrnloM.  am.ai- 

""■  -J'l  l.ird.  ni  thN  kind  uhM,di.dn.t!.,IVrl„,.ardr„s  and 
uvr,.   rxannn,d    hv    th,  n,.      UV   .,,■    ,1,,,,    ,|,,„    ,„|,,,,„,,„i,   j, 

:""^"""""  ""  I'.nn.t  ,  h,..llv  ui„.n  k,.,.t  a-  a  ,.,.,  and  l,n,n,l,t 
into  intiniatr  c.nlart   with   human   h.int;-.. 

III.'  disease  a.  .,.,„   n.   pan,,,     ,.  „„iii„,  ,,,,.,   ,,,,(,,),  ,„.,,„^^ 

'"  ^'"' '■""""""  l"ul.  an,lin,|,.,, I  „nn,,>toth,ri.inIs.  \,-,  oi'din- 
";  <^';l'"t.  <;.Il„.,t  and  Ru,^.,-,  „  ,„-,,„■.  ,,.,.1  r„mn,..nlv  in 
t'.-   ^hin   ,,t    thr   h.ad.    atta.-ki,,,.  -a,,-!,    part>  as   the  eyedi.ls 

'"■;'''^"'  '"","•-•  ""■•■'"""'  tl"l"ak,th(.t,mi,MUM.rthc.flon,- 
oi  th..  ,nn„th.  Wa,tv  ,„  h,,rnv  nnt.n.wth.  app.ar  nn  the 
attected  part^.  Th..  ,nt,.,-nal  n,--.an-  nv^y  W  |p.,  fnani  tnhereu- 
osts.  „,t  uh,n  th...  an.  alt.eted,t  i-  rh.  Inn,.,  ,ath.  ,■  than 
th.-  .d.d„nnnal  ,„,ans,  win,],  snif,  ,  „„„,.  'n,j,  ^^^  ,,,^^^j  j^ 
th..  tx,.nt  <iw,.a,,.,,.mninnly  Mv,,  n,  th,.  j.t  paiTnt  In  tlie 
I'W    patT,,t>    whirl,    have    dird    ,,t    tnlH.,Tnl,,.i.    i,,    .,,;.a„„;..„, 


i.!l:ii 


V.») 


11   111  I''   I    I  ()M,>    IN     HIKI):^ 


«  II 


9\ 


i'l 


Hi 
III 


:iji! 


«.ii(l.  IK  and  haw  luin  rx.miiiiKi  tlir  diva^..  lias  h.  ,  ii  ,,1  tlir 
aluldiniiial  Jy|H',  as  in  ii\.isf  ,,tliri    l.jnK*. 

I  li'  Irsions  of  the  skill  wlmh  Imv  pi-t  Inrn  (Irscrib. d  ,ii. 
"I  ill  I'l.ihal.ilifv  Drimary;  and  .ii.  .ntnl.iihd  j,,  inf.rtii.n 
"t  >in.ill  -n.it,  lir-  nr  al.rasioiis  i  aiix  d  l.\  nil.hinK  the  hcak 
^"'''  ""'^  ""  tl"  1"  I'  Ii  '■'■  I>ars  (.f  the  caj,'<-  in  order  {,,  d,  aiiM- 
it  from  particl.'s  ol  t-..!  oi.  as  Kodi  .ni.|  k'.il,iii,,uit.,  1, 
Mifjj^'c'st.  to  Krt  rid  nt  h,  ,■  |,uiii  a  portion  m|  tin  l.o,h  sv),,,  |i 
cannot  he  nacln.l  m  tl,,-  nsiial  \\a\. 

77/,    I  iihcnle  Bacilli  f mi, ul  in  Aviau  Tuberculosis 

llitrarlur  invrsti^ations  ..(the  bacilli  touiid  in  tului,  nlon, 
I'lui.-.  wvro  made  riiit'fly  (,n  Hk    fowl  and  tli..  plica>ant,  ami 
from  them  it  soon  hfcanic  v\u\vi\{  that  the  tiilunjc  ha.  iihi- 
conccriiMl   u,.>  of  a   spr,  iai    kiii.l.  ,i,„l  diffm'd  in  import, mi 
p.irfi.'ular>    Iroin    tlio>.-    f.,iin.l    u,    n,aii    ,.n.i    nth,!    iiianmial- 
A->   IhN  hacilhi-  was   louiid  in  .^il,,  i    |,n<l>  ai.o  it   ua.   natuial 
to  iv.i^aid  it  a-  the  one  cause  oi  tnh.  i.  ulosis  in  the  avian  kint:- 
''"'"■•""'  '"'  •'!'  "    '1"    avian  tiiiH,,],    ha,  illii-.     I'.iii    il„    nam, 
l.^^not    -tlMlx    I.,^i,,,l    In,,   mi:,,-  t  adiot.   (.'11     It    mul    ]<,,■■,  y.   ,,, 
1S94.  t,,iin(i  III   M,n„    tl  '„iviil,,uv,,ari,,t,  tuhml,.  hacilli  wl.uh 
wero  vniil,  nt  h.i  :;in,        pifjs  but  vvbiVh  failed  to  infect  rnbhits 
and   foul..    It    has   hen   clear   that    tin-   hinl   ,,t    I,  a-t    ma\    he 
infecte.l   with   a  tiiher.l,^  ha.ilhi-  uhnh   1-  .hll.  r,  nt    l,,,in   that 
'"'""'    '"  ""■  <"iinnon   l,,wl,  and   1-   l,k,    thai    -.  ,  n    m   c,  rtain 
inanimah-,— a  bacilh!,uh„h  1-  i„,w  ree,,^^, ,,/,.,!  ;,,   ,|„,  1, ,„„.,„ 
tnl'.T.le   hacilhis.       rin-    ha,  ilh-   ha-   h,.,,    lonn.i   recentiv  bv 
M.  K,H  h  AUi\  Kahm,,uiiM  h  m  -,,n!,   ,.ih,  r  hird>  also;  so  it  can 
""  '""l:''1  •"■  -:iul   that   all   hini-  uh.i,  I  ul  en  nl,ai-  ai,'  infected 
by  tlie  vanie  kind  o|  ha.  ilhi-.     X,,,-  1^  th,   ha,  ilhw  whi,  h  miects 
the  f,M-eat  inajoiity  ot  th,.ni  ,  ,,iilm.  d  entiieK   t,,  1,„,|-,  |,„  it  has 
'"'■11   l"iin(i  oe,a-i,,iialK    in  lahhit-  and  mi,,'.     Th,'  title  avian 
tubercle   ha.  illii-   th,,,   ,.hvi,,n-lv    i-    i„,t    -m.  th    ap|,r..priat..  ; 
and  It  lias  h,,i,   |,n,p,,-,,l  t,.  ,  all  th,    ha.  ilhi-  whi.  h   i-  f,„iiid 
III   iKarlv  hut   not  .put,'  all  t.ih,  i,  ii1,,in  birds,  and  i-  ih.^  ,,n!v 

•    K..tli  ,„ul  K.ibimnvitscir.  two  instana-.,  u,ll  !„■  |,,un,l  .,„  ,,    .  ,„  „f  th,.,r 
I'lpor  already  .luoted.  '     ■* 
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I'^'Mll,,   and   inanvu.h.T.   uvn  .   a.   uv  hav.  said,   thnu.lu    ,„ 
-linu    niui,    ,,,-   lr~.  ,l,.\,atiMn   Inun   tin-  avian  type' 

l-.<.nlli-lMAannn,,la  t.  u   InnN  win,  1,  dirdof  tul.rruln.js 
'"  ti„/nol.,„.al(,ard,n.,  In.ul,,,,.     Mrau,.  ,  ,|  t  ul„n  1,    harilli 
W'-.v  „l.ta,n,.d    m.n,  nin.  m   tlu.,,,  .uundv    !,..,„   ,|„,..   u.^^U 
thm.   pl.a.ant.,  a   ,„p.m,  a  d,.,nni>..ll,.  nan,    and  a  s,,„.„ai 
;;:";;'"■""•     ■^"   "'  —  '■.",..   p„,^,d    t„   l„.  ,vpualK   avian' ,n 

/"'I"'  ;;''"•■>  "!';">   I-n,„,   a.   uv   i,av,.   snd,    tin    Inm.an 

tx  !■ '.t  iM.illn.  l,a>  !>,..„  ,,  ,„„d  np,  at,  cllv -n„v  (ad,„. ,  Ciil.Tt 
a"'l  kn^ry  ,„.,  discoUTcd  n,  tli,-.,.  l.nd.  a  tMi.,,-,!,.  Im,  illn. 
•"'•'I'^'W— I  mi..,tin,  f„uNan,i  lai.lm.  stran>,  M„,-.aj.ll 
'.ll..n„.,an,l  Hulvra  an,l  -M.in  k  lutv  all  .h„un  tliat  paM„t' 
tulKTculo.,s  ran  b,.  traiiMnitt,  ,1  t„  tli,.  o„i„,,,.,„.  t,,.,;  ,^  j,, 
say  that  th,.  ba.illus  nmcvrnvd  ,.  .„„  „i  .i.,.  u>ual'av.an  knui 

l;.X|-nn,.nt  has  sh„wn  that  tl„.  parn.t  i.  mn,  ,.,„,i,i..  ,,, 
::.'"'"■"'  ""'■'"""  ^^"1'  ^'"  ""•'  'vp,-  ,.|  ,„!„,,  i,.  l.a,,lli^ 
11"    <lM,M,„n  „i   ,1„.   r.ia.iv..   virukm-e  ,.i   ih.   tvpos   l,.r  th.^ 

■""''>.""*"*'-  ^^''^  "'^'-"^at,.d  l,v  r.  (nilliil,.  ui„,  ,,,n,  in,!,  d 
;■""'     "^  •  ^P-'-ni,  n,.   ,|,a,   ,1,.    I,,,,,,,,    ,.  „,..   ,„.,.t   ,.„,,,.,,„  „j 

''"■    """,       ^^''•"'    ■''"^''    '".d    \V.„ian.    al.,.    .xanniud    th,- 

'"""  '""'7"""'"  •l"-'"H'C.,n,inM,m,ad,hn,  that  tin- avum 
t\l"'  iir,i\,,i  t,,  1),    til,-  1,-ast  vinil,-nt. 

Hnt  ti„-d,lt,r.n.,-,-ni  v  nul.-n,-,-  I,,,- tl„  m-  hinK  ,  ,|  th.  vin,,n-~ 
^V"'^.  "'  """■'■'■'''  '''"'II'  '^  I'n.hablv  >niail;  an.i  th,  na^m 
w.v  >t  ,>  tl,,-  hmnan  ,vp,-  ,,t  ha.allns  ratlu-r  than  on.,,!  th, 
..tluT>  whirl,  ,.  ,,,nnn,,nlv  th,-  ,  an>,-  ,,f  tnh,-r.-nl,Kw  ,n  th. 
^;';';M^  '"  '"■  -'"^i"'  ""t  ...  .i„  ,„n,para.n,  vnul,  ikv 
-ttl..'tlny..tvp,-,  ,,tl,a,ilh.bnt,n,h,  ■  ,.nd,„„n.  ,„  ht,- „t  ,!„. 
l>.rds,  u-hi.-h  inak,-  ,t  .-x,v,  din.lv  ,n,l,k,  ix  ,hat  ,h,-v  .Innild 
;■;■""■""■'"''- t   -"l'..^..n,  .,rb.,v,n,-tnl.,-nh-  l-a,  ill,,  aiul  at 

h.'  sam,-  tun,-  n,,t  nnlr,-,,n.-ntiy  expos.-  tl,.  ,n  t.,  ml,-,  ti,,n  Inmi 
'''""an-nn,.     Fn  ,h.,  ,-,.nn.-.-ti,.„  i,  ,.  „,u-,vst,n^  f,  ob.-m- 

'■';,  "";  ""'^  •""  tnb,-r,ni,,n-  pa,r,,t.  which'  Korh  and 
Ral.,n,,w,tMh  r.-.^-iv,,!  ir.„n  th,  i!.-,l,„  Zoological  (,anh  n> 
'vvh,-iv,  ,t  is  n,-,-dl,  ..  t,,  sav,  th,-  ,„n.i,ti„n>  ,,f  iik-  an-  ,!ili,  n-nt 

'  A.  S^  (Irifmi,  wa>  ,,l,i,.  ,„  ,n,,,t  i|,.  p.,rr„t  uUh  l>un,.,n  bacill, 


llifr 


1 


Will] 


ti'iiiii   tin 


Tllli    I  ANAkV 


5.-.0 


'"■•■  "'   '111    iirdiiiai"'.    ))it   ]);iir(.i) 


\Vi  K     illfcitfd    1)\-    tl: 


:iM:in   t\pc  (if  bacillus'. 

(  anancs    ha\-c    nrcasionallv     hfcn    tntiiul    t<.    suffer    fi 


ixiutaiicdus  tuhircnlii-i-,.     And 


(iin 


as  till 


I    l)ii(l 


Is   pets   within   (lui    li 


will  tiler    tl 


arc  (it'ti'U  kept 
ii'iixs   til,.   (|U('sti(,n    lias   natnr,dl\    arisen 


le\'     tlHi,     like     til 


with   the   h 


liarmt,    air    liai)le    tn    he    inte,  t.  d 


unian    t\pe   ,,i    tiiheri  le    h.i.illus. 


writer  I,  aware  f!i(  tv  j.  „,,  ,  ],.;,,- 
shall   s,v    troni    ixjn  rinieiital   exideiic 


Ml    lai"    a-    tip 
ease  (,n  record,  tlMiU'^h.  as  w, 


-ns(  ejitihie  I,,  ini,,ti,,i, 


e,  e.iiiaries  are  ])riiiiahl\ 


Max    W,,ltt 


with   this  t\|ie  n|   haeilln^- 


canarv  \vl 


HI    11)114   repdrted   a   case  dl    tuherenlosis  in   a 


Kise  eai^e   was   let^tilarlv  cleaned   (Hit    1)\-  a  servant 


who  suffered  from  phtl 


us 


pectid,  the  l)ird  iiiicht  ha\- 


lists,  and  frniii  whom,  it  was  naturalh 


e  (  aiii;lii  the  (lis,  ase.    Tnoculati 


on 


;Ul!le 


i-pi,L;s,    howe\ii-,    with    the    inhrted    ort^aiis 


■-is.      In   Old 


.1     to 


test     tl 


produce  tuhen 

canaries  to  hiinian  tuberculosis,  V/oltl  k 
in    his   >urt;.r\-   which   was    frequented    1; 
IKUient-,   but   u,,ne  ,,|   tlh    birds 


failed    t( 


le    ~UsC,']itibili;V    of 

ei)t  a  number  ni  them 
\'   maii\-    tubercuf 


ous 


Attempt 


■iiiitrai  led   the  di 


soase 


pts    to    inoculate    thes,     liirib 


human    tubercle   bacilli 


•\p(  rimentalh-    with 


(iartner 


lia\-e   siu  I ,  filed,    but    not    invariabh- 


-UCCesstuIh-  infected 


and  Rabiuowitsch  fed  f 
with    a\-ian    tub,rel,.    bacilli 


anaries  with  thes,.  bacilli.     Koch 


'lur  canaries,  two  with  human  and  n 


the  birds  w 


th 


ere  sii^cptible   to   injii  ti 


e    lesions   ])r(,diiced    b\-   the   a\ian    1 
fhan  those  caused  by  the  human. 
WebiT,    Titze    and    W 


\peiim,Mts    >howvd    tliat 
ith   either  t\iH\   but 


on   w 


laciiii   Were   ni,ir 


Mime    once,     others     twi( 


eidan/    (nioS)    fed    ,' 


without  result.     On  the  oil 


e,    with    'iiinian    tab 


e    sex'eie 


anaries, 
illi,    but 


h'd  with  a\i, 
other  dii'd  of 
tl 


ler  hand,  of  two  cana'-ii  s  whi  !i  tin  \' 


in  bacilli  one  de\e|op,tl  >,  \-,.r,    tuberculosis:    th 
-ome  intercurrent  disorder  tw,iitv-fne  days  after 


le    experimental 


with  tubercle  b.icilli  in  t 


dmu,    with    no    tubi  u  uloiis    lesifins    but 


anaries  wer.'  \r(]  witl 


lie  liwr.     In  another  exiierim.  nt  ele\-,  n 


tub. 


1  bovine  tubercle  bacilli  and 


iiitracti  d 


erculosis,  but  others  led  at  tl 


-uffered  from  a  i 


le  s;mi,.  time  with  a\-ian  bacill 


nore  severe  t\pe  of  disease,  and  the  author- 

'   I'IC.   cit.    p.  .436. 


III 


1  t 


I'l 


^% 


$ 


ii 


i 


.^40 
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i.ijn(lu(l.(l  til, It  tiicsc  birds 


[CH. 


more 


avian  tli;'.ii  witli  nKinimalian  tul),  1,  | 

'  ' i'^    -|i('iitanc()u..|\-  till,,., ml, 

K(i(  ii  aiHJ    K'.il 


Ml-'  <  ptihKt,,  inlVctic.ii  ■.^itl| 


iiaciili. 


'l'i'i"\\it-(li   \\,i,    I, ,,111,1    ,,,    I 


11-   ranar\-  (Aaiiiiind    1. 


avian  t\|.r  (,t   I,.,,  iH,,,! 


"     iiilci  1,(1    witli    th 


I- 


NlHiini.nt-  witli  Mill,. I    1.11(1-  Ii 


Ko(  h  and  J>;ai)in(p\\itsi  j 


'Vi     ,l;l\t u    lUK  (  11 


nil  ii-^iilt-. 


Iiaciili   dt'   li 


I.  Willi,  a-  u, 


iman   t\|)r  in   tlin-c   liud-  ,,t 


iia\-c  seen,   Iniilld   tulirr    1, 


i"l"t  vniin-  lia\\k>  l.y  I. cdin,!^  tlimi  uitii  I 


i'l'i'W    all. nipt. (i    |( 


Imii    tl 

\\(  Tc 


r.-iiit".   Were  iu'f,'ati 
lually    unsnrcossfiil 


)a(illi  ,.|  till-  kind 


v<'.       WehtT.   Titzc  and   \\ ,  id; 


III/ 


attfinjitcd  to  infcct 


^vitli     >i.\    >t, 


and  Dtli 


sdinc  with    liuni.ui,  (»tl 


'"■liiii^s    wlii,  li     ili,.v 


ers  a.cjam  witli  av 


icr-   uitii 


ii>\  nic 


luind  a  (null  which  they  ivd 


lan   till,,  ni.-  hai'illi.     On    th,.  ,,tl 


icr 


culosis.     Sixti 
tubcrdr  bacilli 


fn 


vn  sparrows,  fed  on  a  sin.td 
were  killed  tivi 


with   a\i,ui    l,,i,  ill,  ,1|,  ,1   ,,|   ,||], 


liiv  occasi      u  It 


1  iM,\n!. 


•cc  hoin    tnii.r.uli 


months  later 


^1-.      A 


and  loiind  t.,  b. 


favi, 


111)   in  a  spaiiow  h,is  ,ilr,',i(K-  1 


t-ase   ot   spontaiii  ,,,1-,   tiiheiculi 


icell    relerr.d    t( 


X. 


■W      Willi 


"11'     iiird>,    ii,.|,il,U    th..M'    l,.l, 


parrot     l;iniil\-.    and    prol.ahh     ,,^,,    ,[ 
bird-    .,|    p,v\ 


ii^iiif^    to    th 


tnl),  r.  li'  l,a.  ill 


•He    SllxeptibI,.     to     tl 


"•    'anarv    and    eert.iin 


attack    ol 


'11''  pi.m'on  are  not.      Ii 


I  It  IS  fjiiite  certain  tli.it   th 


inaniinalian 


inmion  fowl  and 


lilt"  t  these  bird- 


"""""■■'''''■•"t'lnpt-  ha\e  be,.,,  mad,    t. 


I)\   I.. din-  tl 


'li' 111    with    hiinian    .  :r    ! 


I'  111  on  -putuni,  or  b\-  mo.  iil; 


itiiit. 


1'    !>'i\nii-    tub.  r.  111. 


appan  iiil\  p,,-iti\-,.  ,-,.-, ih. 


11-    material.      A    li 


as  tor  e.xampl,.  b\-  X.icaid    and 

The- 

-Ue), 


ia\e  Iji .  11  .ibtaiiied  now  and  at. 


;iin. 


>\   (  ,1.! 


'•  re-ult-  an    111  -h,, 


"!i"t,  (dibert  and  K 


ip  i-oiitra-t  ii.  ti 


vp' rim.  nf-,and,.-p,.,  i;iiJv,,f  ti 


lose  ol   th,.  inajiiritN-  o 


are  probabl\-  expli.ald''  on  tl 
-pontaneoll^  infection  with 


!'■  more  n  . .  lit  .m. 


Tl 


i.\' 


''  a--iiiiipti,,ii  that   th.'  results  ol 


■t  artificial  infection  witl 


i  a\i,in  l,,i.  ilh  wer.   iiii-tak.  n  for  tl 


1. 1- 


'■as\-  to  inak.    111  tl 


1  manuii.ilian  ba.  ilii 


a  nii-tak 


\i 


!'•  '-arliir  da\s  of  mic| 


'■  \''r\ 


ii'iiii;  th..-.-  wli 


1   iiu-estiL;a_tion 


.itl 


'  wn-  imabl.-  to  inf,-,  t  th..  f.  ,w  I 


I  m.imni.ih.iii   liibenle  ba.  illi  W,  b,  r  and  I 


Vill- 11,111     M.irrin,    |',d 


"I    pl^.-ol! 

meiiti.iii 


imidesM,   Ri 


>otinf.^er 
Maffucci,  Straus  and 


'  I'ic.   rtt. 


P-  4  11- 


XXIIlj     IM\If.\lT\'  cjl    1 


'  'V,  ].>    1(1   MAM.MAl 


1  \\    iri;|,K,   fl 


(>-|- 


:i4i 


1111 


II- 

illr 


''7'^''''';'    <''"f-'.   ."Hi    AiHlan,    l.ann,!.,,,,,,,.,    and    A,  luud ' 

""','"!  ",""""  '^'"'"'  ^^■"'"•'•-"1  l-'m,,.,-  tl„.,n..|ves' 
HKU.ock,  .Vh,„,an„.  l),Ki,,.on  ami  I'anto,,,  \-.  Mn,„v  K,.,],' 
and   kahniowu.  1,  and  th.  Roval  („nnn,-M.,n.      X,„a,d  him- 

-1    alM,  ;.,  oTtain  ,x,.„Mxv  l.vd.n,  .■x,...n„u.Mts  w,ti,  MHit 
"l)tain<(l  (iiilv  n.4;ativc  iVMilt- 

•""'■',lati„n  .xpcTini.nt.  pntm  ,,,,,1  ,,,,  t|„.  K,,val(  .,mn 

s..m  with  |,ur,.,.nlru,,.,,„  tnln.nl..  ha.illi,.,   l.nman  and  h„v,n,. 

vp.  hav..  .Iinwn   that   .v,,,    la,,,  d,...,   pn.d,..,,   ,„    „„.   „,,., 

''"'^'^"""''^'"■^'■••■">    ■'^""■'•'-t   th,.  „i,.t   niinnnal  ,„l,K-al 

chanfjes   an.nnd    th.    hanil,    i,i,,.,.t,.d.      An    ,.x.,pf.,n    t-,   thi. 

n  ).rcl..  ha.  ,Mi  thn-  n„..ct.d  will  .,ft,.„  cuu.,-  fowl,  to  snccnnih  ■ 
"'."  ""''■'.''  "■'""  '"'  anatonn.al  tnhrrculoM^,  hut  with  -I-m,^ 
ul  anemia  and  miaciatn,,,,  and  wnh  tuh.nl,.  ha,  ilh  s.att.nd 
wudy  thron.hout  th..  hodv.  TL  -  H...,  t ,  h„w,.v,.i-,  i.  attnhnt- 
abl  nottoatni,.inl,.,i,,,n.  hnt,,,tl..  ..n,.,t^ 
baull     injcct..d;    „.i-   (.nfhth    ha-    ,„nK,l    that    Mnnlar  H,,,  t- 

mavh.-prodna.d,Mh..  ha,ilh,n,,.,t..dhav,.  pi..vi,,,i.ivh..,.n 
k   i..dhv..xp..„,v     ,„.a,nat„.o    C.     I,  ,- pn.Mi,n,.d  thotoxin. 
^y    I'Hallv    and    that    ti:,.    iva.on    uhv   n,„av..n„us    ,n„.a.nn 
o     maminahan    haall,    .    l,,,,,,.,,,    ,,,    .„,,„„.    ,.„„.,.,;,.„,,, 
^^^H^     th,.   M,hnitan..,nH   „r   nUrap,.nto„,.al    in,.,t,„n    ,,|    ,1,..,.: 

;''"'"''"'"  "''''V^ '''■"""'■ ''^- ''^ '---'i- i'- '11,  and  ,h,:„. 

-vn,>  a,.    d,M,-,hnt,.d   t.,  ntnat,.,,,.,   nani.lv   th.  Inn,.    uh,.„. 
^'"'  ''"•^''  ^"""■'  "I  th..  latt,.,-.>dan,-,.,,,„.  ,o  lik- 

\\  h,K.  th..  1,  ,wl  1.  .o  h,,hiv  ,v.i>ta,,t  to  .xp..n,n,.ntal  ,nh.,t,o,, 
""'  ^•'  "■'■^■\  '-'11,  o,  ..,th.r„f  ,h,.  ,„a,n,nalian  tvp...  i,  ,. 
-.>.lv.nk.ct.dw.th  tho...  o,  avian  tvp,,  F,  .dm,  .xp,  -i„„,„, 
.  ..  tn...  occasionallv  huh  hut  n,t,av,.nous,  nun'p.n.oii,  d 
".  <uiH.na„..ou.,n,...t,onp,„du„.-,a,vo,-din,toA.S  (;n.l„ii 
mv,mahK^  ,,.n,.-al  tuh,.,-.ul,,M.  wln.h  w,,u!d  ,,ltinianK.  pn!'^ 
'■"•'','  —  •  ^vh..u  .,  .mall  a  dos.  a>  a  t.n-nulhnnth  pa,,  .„ 
a  inilh^iainni,-  o|  cnltuiv  i.  nsrd.  ' 

,,     ^^;'''    ""     l>'p'""    't    1.    ,nn.h    th,^   .a,n..   a.    w„h    th-    i.ul 

.i'.>„,h  th,.  ..vid..n,v  1.  I,,,  ,,,t,„,„„    „„,,^,„,,.  ,„,,„„^^^„_^; 

'  h'.CT.   Inial  licpnrt.   App,  v..|.   i,  ,,     ,; 


■rJ 


i 


:;  r 


!:  1' 


I 


Vl-i 


i  ihi;k(  ii,()M>  IN    HiRiis 


[CH. 


l).Klf(,..n  ,n,d  I'antnn  .„rr,T,l.  ,1  „,  inl.rtm^  ,,i-,„n-  with 
avian  tui,.,.l,.l,,„, 11,,  hut  thr\  tail,,!  t.,  ,nl,rt  th.ni  hv  lr,.<l,nt; 
w.lh^I.Mtnni.  nii>u:i^iint  l„ra,,.,  th.  >ia,tuinha,illi  lail.dto 
}X"iu-trat..,  tn,  ,l„.v  w,r,.  ,1,  „„■  Ktral^.l  n,  appar,  ntlv  unalt,  n  d 

SpKvnS    hv    th.    Ull.rt.nn    nt    thr    ,,„l,lMIlrd    ,,1-111-    l„tn    ^|„„„l- 

pigs.  i  hwua-  tin.  .a,,. ,•,,.„  .,,  i,,ii^  a>  .■i^ht  uv.  k-  alt.r  .nj,  rtimi 
lhust]i.Ad,nu,,ltl,at  !iMiiiai,tMh,rJ..hariiliar,ahlrtniv,naiii 
alivr  tor  ,  nii.uhrai.lc'  pwunU  in  thr  tw-M.  -  m|  hmU  uhicli  th.A- 
an  uiiahlr  mhuiwIv  tn  harm,  a  hu  t  uhi.  h  ha.i  h,-,  ,i  pM,ntr,l  nut 
pivv„,u.lv  hv  (.artn.r  uh..  >hnu,  ,1  that  tho,  ha.iili  nu^ht 
-vinan,  ahv.in  tii,   i.ndv  ,.t  tiir  h.„  i,,r  a>  „M„h  a.  thfr,.  ninnth.. 

Hou'  iU,  llirds  become  in/cdc,/  .,tli    ruhciaih'sis;  and  Ibou^h 
"hat    I'l'iiuh   ,if  lirjyy  ? 
Tlir  possibility  tiiat  avi,.n  tuh.n  ,,1,,,].  n  av  !.,•  Ii,iv,litai\- 
liasattr.u-trdai,'<),,(ldraiMiatt.nt„.n.    And  ■.,t!i  ,t  „  r,„nurt.,l 
th.'  iinportant   prart,,  ,d  cpi.-.tioi,   wh.tlirr  tiihriMil,,-,,-  can   U- 
intn-diuvd  mtna  lualthv  -tn,  k  ni  p,,nlt,A    !)v  th,    nnp,,rtati,,n 
"I  iTood  ,.^.;-  tr,„„  ml.  ,  t..,l  -t,.,  k-.     Thr  .pu.tion  „f  h,T,diturv 
trauMni-H,.!,   ..t    tuh,  n  iil-.-i-  ,n  .^vn.ral  has  h.vn  di-,-us.ed   in 
-'"  '■•"■'"■'■  '  lia|)t,  r  an,l  it-     ,  lati.ui   t,,   hird.  „,  iKirtinilar  w a. 
th,r,  r,uiM,i,n,l',      Ii  will  !„.  .ntli,i,nt   lh,ivt,,r,.  t,,  d,'ai  uith 
tlir  qn,-ti,.n   v.iv  hru'liv  h.iv.     Hmditarv  transmissinn  u,,. 
a>Tcp..-,|  hv  Mhl.v.      Inl.nl,.  i,a.iil,   hav,-  a.tnallv  Ixvii   .,.,,, 
m  th,.  .-,,,1;  hv  (.artn,  r,  F,  (iritht.h  an,l  K,„h  and  Kahin,  ,svitMh 
Hut   tin-  (ln,>  n,,t   m,'an    that    h,i,.,litarv  tran,-,nns>i,,n    is   th,' 
"'il,'.  n\-  vvrn  a  n.mninn  m,„l,.  ,,|   pr„pai.'ati,m  ,,f  the  dis.-as,. 
Ill'     a,itii,,r>    ki>t    in,nti,,ii,d    h,li,  v,.    that    tl„.    pn.sihjlitv   of 
h.ivditarv  traiiMni-si,,n  ,,|  tiil.,iTul,,si-  ha-  Invi,  d,.inonsti-at,.d 
l>nt    what    part    it    plav-    in    natur,.,    th,v   sav.    th,A-   do    not 
vvntnr,.    to    ,>timat,-       Ani,„,t^    thr    i„id>    ,,f    tli,.    Zoolot^nral 
(.ai-d,'ns,  uhi,h  pn.vidcd  tli.'  mat.Tial   h,r  tluir  im  ..stioati,,n 
th.'VW,Tf,,t,,pini,,„  that  "itplav,'das,i;o,,da>iion,.."     WHnr 
and    Holm-,  r  takt-  a   -iiiiilar   \i,'\v. 

Iiil,vti,,ii  hv  inhaiath.n  is  th.,ii,-lit  hv  Ko<h  and 
i';ahin,)uit>,h  t,,  o,vnr  in  a  iiniitcd  iniiiilHr  ,,f  ,asr-  hut  the 
laiiiv    ,,1    iinp,utaiu    i.sions    in    thr    lun,i;s   ,,f  d.nn.stic    f,,\vls 

'■   p.    I^O. 
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^^""I'l    >-,„..t    that    tin.    .na.uur    „,    „„,.,,„„,    ,,i,„,    ,,    ,,„,.^, 
r;,'""''"^    l-t   >n  ,h,.  l.nn.lv.      In  pan,,,.  ,„.  th-  ,„1„.,   |,,.„., 

""■'"'    l'''^^''-'-  '-   prol.ai,lv  in   tins  ,,Hrirs  tl„       ,1,. 

l"!'vt„,„    ,l„-,.,„h   th,.  .kin   ,.t    tl„    l„ad  ,.,,  ur.    .s-c  illv 
■';'"■  l--t.  attd  to  ..,„„.   ..xt.n,    n,    fa^n-^a^d  'louL  aKn 

y  .rm,.  u  K  Mn.innl,t,..llv -an:-.,!  1.V  tlnnhaim  n,  rul.hn,.: 
""  '1    '"ak-  (,n    tli(  II    prnli,... 

,i     ^"f''   ■'"    "'""^   ""    ""■    -'I'J-t    l-l„v,.    that    inl.rtinn 

TT\  "    V'"""""'""    """"^    ''>-^^'-"    tul.nul,;,, 

^li-'a-  IS  .piva.l  a.nnn,   p..nltn,      I„  .n,,p,„,   „1   thi.   vu.w  ,t 

;;;--  "r.,d  that  ,,Mnu...,inal  !..,.„.  ;:.,,,,,,,,,,,,,,;^.^^^^^ 

••''■•--ln,,.,,„vls,wliU.Wa„d.pi,.,i,aiuln,,,hnUa 
-^.u>^wh,,hp,.,,.,p,,,,,,,-,,,,(,^,,,^^,,,^^.,^^^^     ,^ 

■    '  -  ^;l '-P' nin.iuallv  hv  hvdin,,  and  ,.)  that  a  n.adv  mc  J. 
'',7";"":'""""'  'l-"""'>'nl.ha,inu.pn,vid.dhvth. 

^     -.     In.la-.p,,n,t,h,.n..anl.,.n,,,..n;u.      It.a.       ..Cd 
M';l;ra,alU.m,nn,.andlM.h,.,.no,n,,,.„,,,dl.  \v.^ 

'"'    '"'"'f-"'    i'V..th..,>.       It    .ann,.t    I.,  dnnht.d    a.   w. 
-,.sa,dl>,,.,.,,u,,,         ,,.^,,,  ,,,,,,, ,,.,,^.,,, .^.^^^^^^ 

■  "    "mib   Hii  on  ijrouiid  "lossl^- 

'"iitannnatrd  i„   fl„.  ,va\-.  "^ 

';"'""";t>'"i'»t,nn„ttnh..rrMlou.inlVrtinnint,,alu.aIthv 

:''':^'^r'''^'''^-^'''---this.av,,.,-..h,,.,H.  i;^^^^^^^ 

-    i-d.  an.  nsuallv  pi.,vhas,.d.     It  Mu..v  that  th.'p  S,„n    ' 


We    do 
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^ark-  Ml  ,nni,aiKl  it  i.  w,  !1  kimsvntlMi  li,  n.  will  kill  .iii.l  r.it 
nu> .  uhrii  th.'v  -ft  thr  ,  li.ni,  ,  .  ri„.  tian>iui»iun  ..|  ml,,  tion 
I'V  nu.v  wa.  put  iMiwaKi  l.\  W,|.,  i  and  i^,nlini:rr.  ul„,  .|i,,\v,<i 
"''"  ""^>-  •iiiiMiaU  luav  in.  inlMt,,|  \,y  |,,,lniL'  tli.  in  with 
axian  tuhn,  1,  ha(  illi,  ami  it  wa>  ^tn.n.j^lv  Mippnrtcd  \>v  M  K,„  i, 
ami  KahiiiMwitMh.  .Mi,v  aiv.  a>  \v  havr  m^ii,  a,n.,n^  tl.,- 
verv  liiiut.d  niimlHr  n|  nia.ninal^  uhi,  h  air  susa'ptibK-  U, 
I'xpcninciitai  nil,,ti(.u  uitl,  axiai,  tiil„i,  !,■  haulli  :  an.l  a 
lew  install. ,>  ,,|  tiu'ir  >p(,iitaik(,ii-  nilirtiMn  uuh  tin-  t\p,- 
o\  microbe,  aiv  en  record  (sec  p.  45.-,  H...  p,,-.il,ilitv  ol 
tnmsmi-M.ni  ..|  ml, •.■tion  by  mice  sofiiis  th.-n  t,.  l,a\v  been 
d.in.m^tiat,.!.  And  it  i>  cor.ceivabl,'  that  lat-  ip.  44;)  al-o 
ami  jHTliap-  -parrows  mav  play  a  Minilar  part. 

I',iiiaj.,>  III,'  m.-t  pra.ti.al  int.iviKv  wlii.h  w,'  ,  an  .iiaw 
■'■'""  ""  -">.i\  ,,|  til,'  ,tio|,,^\-  ,,t  avian  tni.,'n  nl,,M>  i-  that 
P-idtrv  -h.uild  l„.  t,  .1  a^  lar  a>  p.,^Ml.l,.  ,m  .l.-an  .i^r.Mimi.  an.l 
MMt  ,,n  xiil  -r,i.-lv  .■.iiitaniinatcd  with  tlnir  droppm-r-,  .i>  i> 
tr.'.imiitlv  tIh:  ,  a--.  It  i-  no  ,l,,nht  in  main  ,  as.--  diltinilt  .,r 
inip.).ssil)K'  t..  .arr\-  ,,nt  tai^  piv.-anti.m.  P.nt  in  -..nu^  rases 
at  all  cwnt-  it  .h.aild  \,r  p,,-,sihl,'  t.,  1,,,.,  ,i||  a  Miiall  -pa.,' 
to  winch  th.'  birds  colli, i  l,r  a.lmitt,  .1  Inr  I,, dm-,  an.l  inim 
uin.h  th.v  u,.ul,l  ]),■  n^idl\-  ,  x.huhd  a>  s...„i  a-  th.ir  (.,,,(1 
lia.l   l),','n  pu  kid   n|i. 

Ill  .-.in.  iuM..!!  It  mav  h,-  p,,int,d  ont  one.-  m,.r.'  tliat  whiL' 
th.'  tnlHr.nl,,-i-  ,,t  th.'  Dain,!,  hrinu  called  a-  it  i>  ahn.>st 
always  In'th,-  human  t\p,-,,t  tnl.,r,  1,  ha,  illn.-,  1- to  bo  n-arded 
as  a  ii.osiblc  s.nirc.-  ,.|  in!,.  ti;.n  h,,-  n.aii,  th.  tnb.i-,  nlo-i-  .,f 
th.'  p.,nltrv  vard,  >.,  hir  a-  w.'  kn..w,  (!,,.•<  n,,t  pn.rnt  anv 
sen. .11-  .lan^'.T  f.  hmi,  and  i-  t..  ]..•  .-.anbat.d  chiefly  ,.ii  tli.' 
Kr.mnd  ..t  its  .'.■.)m,mir  imp.  rtanci'. 

KKFKRKNCKS.     XV 

(Chapter  xxni) 
Tuberculosis  ni  Biriis. 

Bland-Sutton  and  r.iblx-s  (,88,),    TuIxtcuI.,--  ,„  i;„.u.     /,„„,    ,>,,ti,ol 
Soc    Loiul.   p.   ^--, 

Ca.'.iot,  (iilbcrt  an,!  H.^kct  (iSyi),  (  ,,„tnl.ut..  m  a  Irtu.i.'  '■  xuWt 
ciloso  avinire.  Tuberculo.sis  ConKre.ss,  Paris  Also  .scv.i,,!  p.in.Ts 
m   1891-1898  in  the  Compt.  re,ulus  de  la  Soc.  <le  Biol 
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I  ''(C.   \ol.  XII,   pp.    i,,(,  and  710 

'-■n,.,„„    ,wui   Dor    (.So,).     Tuberculo.e    avKur.    ..,    .ul,..,,  ul,,...    U,-, 
niii.iiimlere.s.     Sco  ak//-,   p.  ^(„ 

I'.llenlK-rger   and    Baurn.     ^/<^„,/6„„,    rf,,    ,>,./,,,„,„,/,    ..,„,,,„„,    ,,,, 
1  rnUer  (uS.,.,).     /ur  Stat,..„k  d.r  V.rbrein,„«  <ler  TulH-rknl^se  ,mte 

;!::;.,';r'p  ;r""^^'"  -  '^-""-  ■^^--"^^'^^  /•  ^-^'-  ^- 

<-r,n.r    (,8.H).      P,,..,.    „„.    l.lA.UU.a    d.r    •r„,n.„<„l..o.     ^<.,^.,. 

/    Uvfiicne.  vol.  xiii,  p.   i„, 
•■■•^'l-v,   Hans   (.S.,,).     Article      bird.s-    ,„    /.■„,...    A/.s.r,,    ,.    r;.,/ 

nungci  des   Thierreichs,  vol.  vi,  ,,.  m  , 

l^-,lh  of  Human  On^in.      RC.T.    l-n,.    Ref^    ,App    vol    ,     pp    Jl 
and   ZYi  '   1  1      i/ 

''""in'm'HmK  nnH  i"^:'-^"^'^:""  '■'   •^-"'  'r-'-r^'^'   1^- ,11,  obtained 
(nun  B  rds  and  Swine.     /6,rf.  /.,„.   /,',/,.  .\pp.  v„l.   ,v    p    ,,,- 

H^jrtd"";  'r:"  ''^•">— "—'..^,1^..  /WApnVmi.. 
""^;:,,:;:ere:'v;?,.''';?',.,.rti,.:""'''''"«'^  •"■"  •'""••-""•  "- 

Iv.ch.  1^  (.88^).      The  |.„„lu,y  n,  Tuberculosi.s.      New  Syd   Soc    „    ,  -S 
Koch,   M,   and    Kabinow.t.sch   (,.j07).     See  ««/,•    p     p,,,^  '     '-' 

Kru.s..  (,8.,3,.      Iber  da.s  Vorkommen  der  so,.enannl,.n   llnhnertuber 
kulose    beini    Men.schen    „„d    hei    Saueeti.'ren       y„:,l.J    \]        - 
zur  I'atho'og.  Anat.   vol.   xn    p    54,  "*'" 

.Vla,nelleree(i88..).      Uo  la  contagion  de  la  tubera,!,.,.  pa,- ,..  ,»„,,, 

Straus,   La   I  nbctculoie    p     ,q8  )  -^         * 

"■"':;«; ';'";",-  '■ '"""""  "■"■• ■  ""'■■— '>-«■"  s„ 

"'"'9:™^- ;:::;;/■./;;;:-:' :;r-r;''t', ""'"™" 

---L^i  :;!■:■:  ;;;/s;",~'3't';'  ^r" '  ""■■"™- 

"''ziirs:,.:-'?;:;::: -",?'•;,;"--" ''•■'■-- -...- 

Nocard   (1898).     See  ante,  p.    ,72 

Owend.w,).     Com/..  .(„«<.  „„,/y-/,;,„^/    „.  [., 
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I'.iMli.  Ui  (1872).    Hatrd-f  zur  Vfrnlnrhnnfr  ,U,alown       I ;,  ,  I, 

!)>•  Koch  iiiiit  Kahinouitsili  ) 
l<..l..now.t.scl.,l..,H,o4).      l>K'(;rfluK.ltul,c.kuIu.cu,uhl.uiWK.|a,MKcM 

/..r  Sang..t,nrtu»R-rk..lnse.     JhHt.^cl,.  ,„ed.  \r,uh,„.scln  Nu    ,„ 
SlMt    ..k,  i,ci.Kn,ann     I.„clpcun  a.ul  Panto,,  (,„o,„.     Tho  kdation  be- 

^.l.l.y    ,888)        luHTculosis    ,„    |.„wls,       /.„„.     /'„,/,„/.    .sw.     /  ,„„/ 

P-  4''4       Also  l.iiiuel.   April    ,8()i). 
Straus  (i8<)5).     See  ante.  p.  .((ki. 
Straus  and  (.amaldia  (i«f)i).     See  ,ii>>.     p     ,,„, 

(i8<)i).     See  ante,  p.  400 

Straus  and  Wurt.  (,X88).     Sur  la  res.s.anee  <tes  ponies  a  la  tuhercniose 

par  .nfiestion.     C  .u,rl.  p.nr  n'nu/.  ,U /a  iJnulo.c.    J'ar^s  8 

\  .Ilemn,,  (.808).     /:/,„/,,,  .„.  /«  tuUnnlose.     Paris    p    „8         ^    ^ 
Weber  (lyoo).     Die  TulKTkulose  .ler  X'otol       A",,//.'  ,.«,/   ir 

Hoixn.uch  ,let  puthofi.  M,cro-on;au,-.nHn      -M.pp    vol 
UeurandHol,nf;er(i.,o4).      l>'e  HuhnertuLerkulose.     See  «„/,    ,,    --, 
\\el.er,  I  it/e  and  Weidanz  (m,o8)      fber  PioaPrinn   „„  1  .       ""'■*'•  "-^ 
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riTAPTIIR    \XI\- 

TUBEKCILOSIS    IN    MAX:     TIIH    TVI'KS    OF    1  L'BERCLF 
BACII.II     WIIRH    (  AISI:    IT 

To  'lo.n-ilH'  tlir  niaiu-  wav^  w  -vhi.-i,  tulMvuln.is  attacks 
man  ami  th.  va,,,,,,.  1,..,,.,,-,  wluu,  ,1  rausr.  ,n  Inn,  (i,,.-.  not 
conn,  vv.finn  tla^  >,„,„■  ,,t  tin.  l„H,k.  All  tliat  u,ll  l„.  att,  .nntcd 
lirrc  IS  to  ,.^iv,.  M,ni,.  acc.nnt  m  tl„  anatonnral  <l,ll,.n  nr,..  ul,irh 
c!iaract.Ti/r  ni  f^cncral  Uir  l,,Mnns  ni  man  and  tlir  ox  a„,l  ,,, 
discuss  tlu...ti„l„f,.u-alivlati.Mi>l,,p,. nil,  Ix.vn.c  tuhcrcl,.' bacillus 
to  cacli  ol  tlic  various  lonns  of  hnnian   tuberculosis. 

The  Cnu/nis/   ,./„W,   ,,„,/,    ,;,    ^auToi   /,,^.^.,^,„    f,^^.    ^_^,^.^^^^^ 

Uionau    ami    lln-.nic    Tnhcrculosi,   nut   due   to    Diffacnccs 
lit  the  BiiiiUi  .ehuh  eciiise  them. 

It    is    well    kn.Avn     ilial    ...nsid.Tablr    dittciviiccs    exist     in 
the    lesions    caused     b\     tub^rcul. 
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Livers  of  two  Tuberculous  Calves. 

A.     Sli.)«iiii;  liv|n.Ttro|iliieil  viilmi>  |iriicc"i>. 
li.     Sli.'wiiii,'  •-.luck-ut.ol"  uiljcrclc-i  developed  in  tlitjc  piucc^scs. 
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r.>si)i'ctivfl\ ,  111,  ,li„,,„.  Ill  |„  l.iii.i  I.  k.iwun  IP  (.,.,„|,,Mx 
as  pcrlsHcht,  M\d  111  thi»  coiintiv  >>  rnrtimt-s  got-s  l.\  ih,  ii.him 
of  '\Map.'s."  Tlu'Sf  ttTiiis  impiv  prdimriil.it.  ,|  ,„  ,,1  |,  ,,.| 
[""iiHihiit.  rounded  outKro\vth>,  .md  .u,  ii..t  m  d,,.  I,,,,, 
.ippli''il>li'  to  \U,-  diM-\sf  as  it  occurs  in  in.in  |i  ni.iv  l„ 
-lid  III  p'licral  <li,,t  III.'  l.'sions  in  fli.'  mn  .u,.  Ii\  p,i  tiupliic  wliilc 
those  in  man  .ir.'  d.-,  lunifiw.  In  il„  Innn.r  ki„v\  tli  pn'donu- 
nates.  and  wv  sir  criorinoii,  >,,|:d  l\  nipli.iti.  ^dands,  and  noduK> 
of  various  ^\/.v  piojcctiiif,'  from  tli.  m  luii-,  Im.iigs  of  cavitii-s  or 
Irom  tlic  surfaces  of  the  oi-an...  In  the  latter  we  find,  for  the 
most  part,  abscess  in  glands,  ularatioii  of  iinKoiis  inenihranes 
and  of  iujiit  Mirfares,  or  cavitation  ol  th,  Inn;^.  Iluie  is  of 
course  eiidl,-.>  vari.  tv,  I)iit  in  the  ox,  ,,11  tlie  uhoK  ,  as  we 
liave  said,  f,'ro\vtli  |)iedoiniiiates,  and  in  man  disintegration. 

It  w.i.  ii.iti.nl  enough  to  suppose.  111  tin  ai)sence  of  chrei  t 
evidence,  tliat  tlies<-  differeiio-.  Ml  thr  tnh,  iMiLiiis  lesions  of 
man  and  tli.'  ox  w.-re  du.  to  diii,  i,  n, ,  ,  ,,,  ih,  i^ents  which 
'•i"^'''  'l""i  ■  ■iii'l.  "I  !>'>-i.  Cr.  ii;li|,,ii  |„  li,.\.,|  liinisrif  able  to 
detect  a  l)n\inr  MiuJn  m  ,  ,  it.nn  .,i>r-,,,|  Imin.in  I  nhnuilosis. 
which  Ih-  ..,u  111  .\(l(l.iil.iM,,k,  ^  Hospital,  (  .milnid.L;,  .  nn  t!ir 
groiiii,l>  tli.it  tlh-  I,  MMii,  .|„,u.  ,1  .iii.itonii.al  p.Tiili.ii  itie>.  ()nv 
'"'">   ''il-^'"   l'\    thr  ^1  roii^  Miii-inuili-,  in   l„,\,nr   iiilnrcle  has 

'"'''"    likened    tn    d'irku,,(|,        ||     ,,,.111-,    ,,li    t||,      ■■iirlace    of    the 

liver,  where  tiir  littl-  oul;,;rM\vtlis,  win,  h  mi-lit  t,,ini  "pearls" 
or  "grapes"  il  tlu-v  were  si(n,itr,l  ,  U,  \\  i,,,,.  |„.,  ,„|,,.  ,i.,,,,  ,,,.,1 
!)\-  the  piv-Mnv  ,,l   th,-  di.ii)liiaL;ni  .led  ixp.md  int..  tliin  discs 

Ml    whi.li   ^,.ni.'    re-rllll)l.in<  (     ll,l>  been  ^,vll   t,i  ti,e   pi, Mil'-   n.iind 

ti.tt  le.ive-,  wliirh  tloat  ..11  ill,-  stu-face  ..|  the  w.it.T.  Such 
"dn(  kw.'cd"  gniwtii  ('rei-iit..n  d.t.vted  m  ,,n,'  or  iimre  of  lii> 
hiiiiian  cases,  and  he  thoii-ht  that  thi>  w.i-,  evidence  tliat  th,' 
disease  was  the  l)u\ini'  varietv  of  tuberculosis. 

We  n.,\v  kn,,w  th.it  in  tlii<  he  wa>  mistaken.  ,ind  that 
anatomical  dilferences  in  the  tul)erculf)us  lesion>  in  man  and 
the  ox  aniiot  due  todiffereiices  in  the  bacilli  which  initiate  tiiein 
hut  to  dilh-i,  ncr.  in  the  animaK  wIik  h  dexelop  them.  Tin-,  n 
shown  bv  the  l.i.t  that  in  ni,,iiki'\>  and  i^ninea-i)ii;s  animal- 
which  .nv  -iisce])tible  to  inh'ction  both  with  the  human  and 
tlu-  bo\ine  tubercle  bacillus -no  dilfereiice  can  be  seen  m  the 
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luM..!).-,  prcdiKcd  l)v  thof  murulxs.  Nvith.i  in  iikiii  l.ii.isdf 
have  thf  lesions  «lii(  h  haw  t>. .  ii  ^l.own  to  bf  dur  to  tljc  hovinc 
bacillus  1h, n  i,„in,l  t,,  ,|iii,  ,  m  .,nv  way  from  those  caused  by 
tile  iiniiian  l.a.  illiw  It  may  iv.ii  be  coiKid.ntIv  asserted  that 
tlir  (lilt,  n  iicL^  wiach  churactcri/e  the  tubercuK.u's  lesions  in  the 
li'iiiMM  and  bovine  six-cies  respectively  are  due  to  difUrmees  of 
anatomical  structure  in  man  and  the  ox.  and  in  tli.  iiatui.  ..» 
the  responses  made  to  the  irritation  set  up  hv  the  baiilli  and 
t.ieir  product>  m  their  respective  hosts.  In  almost  every  annual 
species  indeed  the  Ksions  of  tuberculosis,  as  we  ha\i'  seen, 
have  their  .  haractrristic  differences,  independent  nt  the  type 
of  ha.illi,  uitii.^s  the  necrotic  areas  in  the  enlaif;.d  livers 
ni.Uplr.ns  of  the  (,'uiuea-pi«  and  the  tendency  of  that  animal 
to  du  ,  wlien  tile  disease  is  acute,  of  pleural  effusion,  theenormc^us 
1,\  inphadeiiomatous  spleens  of  the  horse  and  the  comparatiw 
insignificance  of  the  tuberculous  Ksions  in  the  rat. 

Thus  we  see  the  tuberculous  lesions  of  each  spt>cies  of  amiiial 
have  their  p.ruliariti.s.  The  cliaracteri>tic  features  of  those 
whic':  occur  in  tiie  ..x  >, vni  to  l.e  ,lur,  to  a  lame  extent  at 
least.  tM  ilu.  preseiic<'  ..f  nuiiK  mu.  jittl,'  \i1I<mi.  [.r.,cesses 
situatrd  ni:  til.-  srniii-.  membranes,  whidi  aiv  imt  (1,\,1m|„,1 
to  a  ilk,'  ,Nt,  lit  111  ..th.  I  animal>  and  tiie  huictioii  ol  \\l,i,  1,  i., 
presMiii.ililv,  the  1.  i^ulativr  ab.sorptioii  of  fluid  from  th.-  v.i,,iis 
cavities.  They  can  easily  be  setii  on  the  serous  in. mhi;,,!,  >  ,,t 
the  normal  r,x  if  tluse  he  examiiud  under  wat.  r.  I  li.  \  may 
become  wreath  h\  pntiuphii'd  in  tiil)crciil(,>i~.  ;  and  m  tli.-e 
''\l"""i'''"'''  ^'lli  tuh.nKs  aiv  apt  to  (l,\,l,,p.  >u.  h  i.  th,' 
origin  ol  tiir  ,.utL;r,,\\  th-  winch  characterize  h,,\iii,-  tnh.  i,  u1,,ms 
of  th,'  "-rap,  .'•  an,!  '■p,  .iik"  which  are  seen  attached  l,)  the 
mai-iiN  ,4  th-  Inn-,  ..r  pintiudin^  in  hunches  from  the  c,,>tal 
pleura.  Su.ii  t,M,  i.  th,'  oiii^ii,  ,,f  the  'Mnck-wi'.'d"  -t,,utli  ,,ii 
the  .',urlac,'  of  the  liver. 

Tii,se  viil,iii-,  processes  s,i  pn.miii.'iit  in  tlie  ox  are  iait 
shRJith-  d,'v.i(,p,-d  ill  1,1,111  :  and  it  is,  in  th,'  uiiter's  opinion, 
t,)  tiii>  anatomi,ai  dill,  r,ii,  v  m  the  two  animal  >!),,  ic^  tliat 
th,'  (iith'ivn,-..  in  tli'ir  tulnieulous  K..i,.iH  are  larf.iely  to  be 
attiihntrd.  ( )tii,.r  ;iii,i  phvsi,)Io,LjicaI  differences,  of  course,  play 
their  p.ut.      Ih,'  ,.xt,'nt  t,,  whi,  h  tii,'  ,-,liular  ti>-.u,'s  ropond,  or 
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Tubercles  form:n.^  in  tlip   hypertronli:(  d  viUou.  pioccsst-s  an.,  tiinces 
ot   a   Heilei's  Lun);. 

l.siii-riiiiLMit.il    lufntioii. 


ri„t.  xxt 


Aiirther  m^•an^e  showing  more  advanced  tube- culou..  nodulos  ,n  tlie 
hypertrophied  fringes  of  a  Heifer's  Lung. 

'  •'•''  ''''  "I   ''">iin-  i\|  I    ..l,:.uiK.|   r ,1  ,  ,.,      i 

|ilicrciil..~i,  ill  a  cliild. 


II 


xxivl 


RELATION    TO    HO\I\I.    TlHl-kr!  I.(>-,is 


34' » 


arr  indiltiiviit,  to  tlic  action  of  thr  toxins  will  no  doiiht  (i,trr- 
niinc  iiow  far  f,To\vtli  is  carried  iH-forr  dc^;(MU'ration  and  dismte- 
,i,nation  tal<(-  phuv ;  and  tlir  extent  to  which  rah  ification 
advances  dho  will  d,  pentl  nj)on  like  cause>. 

I'hc  Coinlyayalivc   Siisccf^tihility  of  Mciii  to  Iiifcctmn  -ailh 

the  r/in-c  7'\'/)<-.s  of  'I'libcrclc  Biuilli. 
The  contn)\-er.-,\-  which  arose  on  the  <in(^tion  of  the  relation 
of  hnnian  to  animal  tubercnlosis  ahont  the  \.ar  moi,  in 
conse(]nence  of  Koch's  too  confident  annonncement  to  tlie 
Tnhercnlosist'on-ressheldin  London,  has  already  been  described 
in  an  earlier  chapter  (p  i<)o).  Since  that  time  manv  viTy 
thoron,!,'!!  and  conchisive  investigations  of  the  snbject  have  been 
carried  ont,  })articnlar]y  those  conducted  by  a  Connnittcc  of 
the  Gesundheitsamt  in  Berlin  under  the  snc(  essive  leadership 
of  Kossel  and  Weber.  b\-  J'ark  and  Krumwiede  in  the  Tnited 
States,  and  by  a   lvo\  al  ("omniission  in  this  conntr\'. 

These  investi.tjatious  have  dispelled  all  doubt  as  to  the 
liability  of  man  to  infection  with  bo\ine  tubercle  bacilli. 
Without  (juestion  he  be(  omes  so  infected  at  times.  Hut.  as  we 
shall  see,  such  infections  are  the  excejition.  are  conhned  for  the 
most  part  to  certain  kiiuN  of  tuberculosis,  and  are  limited, 
as  a  rule,  to  the  earlv  periods  of  life;  and  it  nmains  true  th.it 
the  .i,'re.it  majoritv  of  all  cas.s  of  tuberculoM>  (recoi,mi/ed  as 
>uch  during  lif,.)  at  all  a.^.'s  taken  t-.i^vtlur  are  due  to  the 
human  type  of  tubercle  bacillus,  and  aiv  derived  directlv  from 
other  cases  of  tuberculosis  in  man. 

This  is  admitted  practicallv  bv  evervone  who  has  studiid 
the  subject;  there  remain  now  onlv  <(ime  diftereiK  e>  of  opinion 
as  to  the  exact  proportion  of  cases  cau.sed  b\-  tubercle  bacilli 
of  bovine  and  human  tvpe  respectivelv  in  various  kinds  of 
tuberculous  disease,  as  for  exam]ile  in  InpiN.  nr  in  the  tubercu- 
losis of  bones  and  joints  or  in  that  of  lymphatic  Liland-.  I'nd.  , 
these  circumstances  the  best  cours.-  for  us  to  pnrMie  s^ems  to 
be  to  consider  the  evidence  as  to  the  tvpe  of  ba.  illus  concerned 
m  the  production  of  each  of  tli.  in.iin  .i^ioups  into  which  human 
tubercnl.wis  may  be  divided.  We  shall  therel(,re  consider  tb. 
subject  under  the  following  heads:   (ij  pnlinonar\-  tuberculosis. 
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(2)  tul.,.,,  „1.,,,~  n,..,,in«itis,  (.;)  «.,u.,-al  tnln.rculusis,  (4)abdoi„inal 
and  .m.s.nt..ru-glanci  tulM.,rulo.,>,  (5)  bro.uhial-Kland  tubrrcu- 
1-sis  (())  tMl,r,Tnl,.sis  prunaiA  i„  twn  ,„■  m.,rc  sets  of  lym,,hatic 
.glands,  (7)  <vrv„al-^land  tuh,nulc,s.s,  (.S)  tubrrruloMs  „f  born, 
and  jdint-^.  ((,)  tiil),.rc  iilosi>  ni  skin. 

I.  J'li/iiiiiiuiry  Tiibc-nii/iisis. 
Tub,.,vuln.is  aft..rti„K  i-rincpallx'  tb.  l„nf;s,  or  limited, 
broadlv  sp.aku,^,  to  tb.,se  organs,  or  to  them  and  the  broncJnal 
^dands  and  pi,  ura,  or,  .1  i,u,,K-,„,o  any  other  or^a-.s.  then  do,„p 
so  ,n  a  serondarv  manner  tins  kind  of  tuberculosis,  conmonlv 
^ ;'  l-'l  Plith,s,>,  will  1„.  dealt  uith  in  this  seet.on.  It  is  far  more 
olten  the.  eanse  of  death  than  all  otluT  kinds  of  tubercle  put 
tn^'ther,  elaumni,  as  ,■  :.,es  m  Kurope  more  than  three-cp.arter. 
"I  the  drath.  attributrd  to  tubermlosis  of  all  kinds' 

l-n"n  the  ,.ti,.Io,i^ieal  j.oint  of  view  phthisis  is  even  m.,re  im- 
portant than  th>~  statement  implies,  for  it  is  admittedly  the  main 
so.inv  ,,t  mfeet.on  for  all  other  kinds  of  tubercle.  It  i^  theref„-e 
m  tins  kmd  ol  tub,  nuloMs  of  greater  int,.r,.st  than  in  any  other  U, 
know  what  pn.p,,rf,on  of  ,ases,  ,f  any.  hav,.  a  bovine  origin 

"  consid..rin«  the  evidence  as  to  the  types  of  tubercle 
ac,lh  which  cause  phthisis  w..  .hall  hav..  to  distinguish  Intwcn 
hat  <h.ived  horn  eases  nnv.ti,at..d  p..t-mortem  and  m 
uhi.h  the  baeilh  were  d,.ruvd  trom  ,!„.  I„n,.s  themsehvs  an<i 
tiMt  d..nv..d  from  th,.  nnvMi,at,on  of  >putnm  ;  for  however 
'•arelul  may  !„.  th..  pn.  aution.  taken  to  prev,.nt  the  accidental 
contammatiou  ,„  .p,„nm  with  tuivrcle  bacilli  whi.h  by  chance 
may  b,-  pr,.s,.nt  111  food,  rvuhncr  dcnu.d  from  this  source  can 

;;;;"".'";.  ^"    '"'"I'l't'lv    ^ati>fact„ry    as    that    derived    from 
ui\,stiL'ati,,n  ,,t   the  lun,^  its.lf. 

'    In  |.-nj4lan,l  .,n.l  W.ik'.s  )n.l.n,,narv  ii.iu  ,,  uL.s,.  ,„ ,  ,,„nt,.,l  f,  ,-, 

:i:..:::'^t^^^:::;:rc,:'';;;;^:;;'T^^^'•t"•'•'''- 

Y->">"n-u..,i  ,„  „„.  Congress  1,^  il  l,, .,  ,':,"^,       , ;; "^ I;"';''"  r- 

Oi,.  same  v.ilmn,.  ,,    m        According   i,.  ,'       e  "       ^   '"'""'   '" 

.III,,   v>.  11,1    I, HI      phthisis      account, -,    f,,i    -,   npr  ,pnt    ,.<  „      ♦   .   , 

'Icaths  fr,  :  ,   tuberculosis.  '  "*   '  "'  ""^   *"*■'' 
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iariy  tuberrles    i8  days    projectin.;  Iiom  tlie  sarlac-  oi  a  Call's  Lutig. 


;'/,(/,   .VA7// 


TiiOerculous  nodules  and  pedunculated  ina^^ses  formed  in  the  hvpertrophied 
villous  processes  and  fringes  of  a  Heifer's  Lunt;. 

Lxiiciiincnuil  iiilccluui. 
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llurc  Is  .iiiotlici  (  la-,s  ,,|  (A  id, ■11(1  ,iImi  wliicii  ilniiaiuls 
separate  ticitim  11! ,  iiaiin  l\-  that  ilciivcd  post-iiKatrm  tnnii  the 
iMVi->tiL;,iti(iii  ol  tiilHr(iil()ii>  j^land^,  or  nr;;aii>  dIIut  than  tlic 
liiiif;-,  tliiin-^ilvo.  Tliis  kind  nf  cn  idtiu  c  i>  (.1  i^n  at  \vi  ii^lit,  hut 
It  (an  iii\-,r  he  conclusive,  hciauic  Ikk  t(ii(il(i;^i(  al  in\(-ti,t,'ati(in 
l)otli  here  and  aliK^nl  lia-  ahinid  intl\  -hown  tliat  (m ca-.idnall)- 
Ml  the  same  uiduKhial  a  l( --icn  m  one  jjait  nuiv  he  caused  liy 
a  l)a(  illiis  ol  l.(i\nii  t\j)c  wliilc  one  in  anotlur  part  i>  caused 
l>\-  one  (it  human  t\]ie.  We  viiall  th(  ivtoiv  take  tlu  (Aideiicc 
ni  the  IoIIowuil;  older:  A.  In\e>ti,qation  ol  tul)er(  le  bacilli 
taken  Ironi  tulxKulou-  or/^aus  (i)  froni  the  huiK>  themselves, 
(2)  hoin  -onie  (,ther  part:  and  l'>.  ln\estif,'uti(jii  of  tubercle 
l)a(  illi  derived   honi  -putum. 


A.      /;/.'<  s//;'i//(r)«   (-/    iitln-nh-  luuilli  taken  /ram 
I  uhi-iiii/uiis   Oti^dHs. 

rile  Ro\,i!  ("ommi--ion  on  rnb(reuio>i>  linalh  classilied 
tourteeii  ol  their. a-e-^  under  the  headiiii^  "I'rimarv  l'ulmonar\- 
TulK'rcuIosis'.'  In  thirteen  ol  thoe  the  bacilli  invotit^at.d 
came  liom  tli<  imiL;-  them>el\e,,,  ,ind  in  one  Injin  a  broncliicd 
Kland.  In  all  these  caso  the  i)acilli  proxcd  to  be  of  human 
type. 

I"  t'lur  ol  tile  thirteen  cases  tubercle  bacilli  from  some 
at'iectt  d  jj.iri  or  |.art>  in  addition  to  those  from  the  Innt^s  were 
also  in\-i'sti-ated  and  fjiesc  tocj  prowd  to  be  of  the  --m,.  t\pe 

"■"■  "'  ■'"  '  iM^  II  15-  .IrsLTxcs  im^ntidii  .III  ,1,0. Min:  .if  the  larly  .igf  of 
""■  I'Ui.iit  Till-,  N^.i-  .,  child  just  onn  \f.ir  ..1,1  wtv.  ,l,\fl,i|HMl  .icnte 
phtliisis  .,[|,i  ,111  attack  of  iiioaslcs.  'Ihf  disease  pr.ivcl  fatal  two  an.l  a  half 
months  alt,  r  ili.-  ,,nsft  of  the  illness:  anil  at  the  post-inorteni  exanniiaiK.n 
a  lar^e  inultil.n  ul.ir  ,a\it\  an. I  -.cveral  smaller  ones  ucre  found  m  the  l,.\\.f 
lobe  of  the  rif;lit  lunj;.  an.l  Hi,  l.n.nehial  and  mesenten.  ylaiids  u.t,  .  a-,  .ais. 
In. Ill  a   l.ronihial  Rland  tubercle  bacilli  of  human   Ivpe  w.rc  .nituat,-.] 

Ill  another  of  the  c.ises  the  disease  niav  lia\c  liiL;un  in  a  bron,  liial  t;lan<l. 
This  ease  was  known  as  II  jj^       It  ,„  .  uiicl   m  a  yirl  ..I  sixte.n  years      After 

'  H.C.I  l-i„.  h',f.  V-  I.,  an.l  1,1/  AV/..  \,,|,  ^,,|  ,,,  p.  ,  ,/  ,,^/  ,,ntl  l-n,. 
/,'.'/>.  App.  vol,  1,  p.  ,;y,  II  .,,  here  UKluded.  w,,.  i,j,-,  ted  by  the  Koyal  Coiu- 
n.i.ssi(in  as  an  early  and  incomplete  experinu  iit  \..  cultures  were  obt.iim  ,1, 
but  inoculati'in  of  eaKe-,  with  )iorti..n,  ..f  tli,'  lulvi.  iil..iis  liiiif;  sh..wed  that 
the  bacilli  <  ..iil.l  n..|  li,i\e  liel..nKeil  t<i  tlii'  ii..\  in,    t\  [  ,•. 

■■"    llinl     /;;/     /.•,  n       \,,,,     ,  ,  .1     ,,     ,,,,      .    1    c.    .  n     .,      ,     _   _ 
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<leall,  t„,tl,  l„nK>  ucufourul  K,  U-  ii.l.llr,!  with  u.vitioan.l  tl„.  pl-iir..  khmiIv 
tMick,„,,l  ,.„  „n,.  M.I,.,  lull  fl...  I,.s,..ns  ...  Ilu-  l.r.m.  h.al  «l.,n<ls  v.vn-  .,l,v..,uslv 
ol  loni;  ^t...i,linK.  ,.n.!  p<Tli..ps  ..|.|,.r  tli.in  IIk.h.-  in  thr  liinRs     Tlirso  KJands  wt-rf 

'■7>'" """*•  •'"''  ""«'  "'  ""•'"  «"»si,l,.r,.  .ly.nl..rK..,l.     S.,,,,..  w.-rt-  ras«-.,us 

..tl.ers  conlai.,.-.!  .aVam.us  n,Ml„l,.s  so  l,,,r,l  as  to  roH.-..,!.!.-  j.ttle  stones  ami 
.n  otlu-rs  tl.cr..  wcrf  ,,.||...  tions  of  stony  Kra.ns  whi.  h  coul.l  not  Ik-'  ,.it 
.r..u^h  «,ll,  tlu.  knifr  ( .„,■  lul.l  a  soft  no,!,,!,-  con.,,os..d  of  wl.it.sh  nuttv- 
likc-  i.iill.-r  ...nl.uninK  niimrroiis  Kfiiins  an. I  .n,  losc.l  m  .,  ||,„i  i,,,<.rv 
nn'n)l)ranc  '  '  '      • 

It  may  ho  ..(  iat.T.-st  to  note,  in  .<)nneit...n  ».tl,  the  .|(u.st.on  ra.,.-.l  at 
the  tx.R.nn.ns  <'f  t'.is  eha,,ter.  of  the  i-..rrelat.on.  ,|  any,  of  th.-  .  I,,.racter  .,f  tlu- 
les.ons  ,,„,|  tl,..  Up.,  nf  tulHn  I..  I,.,.,llus  f,.,in<l  in  then.,  that  in  this  case  .n 
wh.ch  n„lv  .Ml„,.l,.  I,,„,ll,  of  lannan  tvp..  ^ere  prevnl,  'several  KrmMhs 
niuch,.-se,nl.linmlu.s,,-,,,ll,,l„,.|,.^  I'l^'  l""li.'s  .  ....onon  ,n  l..,v  ,„.■  l„l„  ,,  „|,,s,s 
were  seen  .)n  the  piciir.i'  " 

'"  ■'<l'liti"ii   tn   111,.   |,,n,t,-.n   .as,.^  acivpf,  ,|   l.v   tl,,-   K',,^,,! 
(  nnimi.Mon  a.  inst.iiKvs  ,,t  ■■\>nny.u\   |M,ln,Mn,,iA   mh.n  uI,.m^' 
tlKMv   aiv   tuu   vvlii,],,    tli.ni.t^l,    pn.lMl.lv   m    ..h.lnnnnal    ,,n.',n 
""«'"   ""•    '"  '"■  '^'I'xl.'.i   trnni   tlir  ,,,t.-u..,v    u.    ,„,^  ,„,w  ,\„H 
Mdmn«,,n...niu,l,a.|li,.v.,„  ,.t  l,-,,-i  ouf  .  ,|  tl„  ,„,  niav  p.,  l,,,,,, 
!"■  n't;ar(l,'(l  a>  in^tan. v.s  ,,|  piilinmiaiA  luh,  i,  ul,,,,.  ,„  phthjo    j,, 
''"■  '"'I'liKmlv  a.r,.pt,-,l  nu'aiiiiii;  .,|  tl„.  t.  iiu.     Th,  .,■  yuUUxl 
til'-  "iir  .1  l.nvm,-  l,,,rillus  and  tl,c  .,tlHT,  n.,t  in.lr.d  jnun  tli.' 
'""-  "''■"  '""   ''"'""  ■'  inrs..ntrnc  .inland,  ,i  niixtmv  .,f  hui,,  ni 
and  hi.vinr  hanlli       Thr^r  tw.,  ,-,,.,..  tlHT,!,,,,.  d.in,,Md  lurtluT 
ronsidcration. 

H59'.  a  .n,,l,  ,lnl,l.  ,„,  ,|  ,.,,  ,„„l  ll,,,.-,,,,.,,  t.-,  v..,,,  ,|„.,|  ,,,„.  .r  la 
months  illiH.ss  .„„„„.■»,  n,K  app.ir.ntly  i„  an  ..tta,  k  of  .neasles.  The  sv.npto..,s 
nen.  ,„,.„,,  al„l„„„nal.  such  as  v.„n,„„«,  .H.^Huea  an.l  enlarKenJnt  ,f 
ib,loM».„,  l,„t  th.n.  u,  ,v  ..nlarMe.1  „ian.U  t„  l.c  felt  n.  tl„.  „,  ,  k  ,,„,]  pl.vsi.  ,i 
Mgns  ,n  ll„.  \uuk:.  .,,.,!  ultniiately  tlu-  ,  hil.l  .U.-.l  .,|  piuu,,,,,!  |„„,,x  \,  „'„. 
pnst-,n,„.lc.,n  exan,inat>.,n  mumvou.  m,k,II  „1,,  ,.  u,  n-  t,,,,,,,!  ,,,  ,|,..  ,„.,,,{„,. 
■inrl  tl,e  ineM-nteric  «lan,is  were  «,vatlv  cnlarK..!.  .,,...„..,  an.l  s..ft..ne,l  •  the 
oerv.al  glan.ls  .„Mla,m.l  ,,  ,„„nl,cr  of  y.-llow  foe;  the  hin^s  were  said  to 
sl.oweM..„su,-  t.,lHnul,.us„..,ltrat.on,  with  e..,pt.vsen,a  ami  smah  .-av.t.es- 
a  small  p,o.e  s.-n.  t,,  ,!„■  lalK,rat.,ry  was  found  ,„l,c  packe.l  with  yellowish 
tubercles,  occasioM.Uly  separate  but  mostly  c..nlh..nt.  |-,,rminK  irreeul  ,r 
caseaiinK  areas       1  here  was  a  ,M.a-si/ed  caseous  n.,.lul.-  ,n   the  cerebelhin, 

t     '    "T'm'"        7'"       ""  ""-"'-'^  Mlan.Is,  ...rv,..,l  .l,u„N  ,„„,  ...rel.,-!!,,,,, 
weie  all  ol  bus  iru-  I  v|'.- 

rhe..,lK.r..,s..«,sknovM,„,  ||  ,„.       „  has  alrea.lv  b.^en  fiillv  discisse.l  in 
<  l...pt.  ■  XV,  wh.ch  .lealt  w„h  tl,,-  ,,,,...„,,„  „f  stability  of  type  amonR  tuU-r.  Ic 

'    loc.  Cll.   p.    ( 

«  R.Cr    I„t    /,■,/>    \|,p    vol    „,  pp    ,,  and  .,,<>. 
■'   Und.  p.  s  jc). 
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Kacilli  (p.  3}(>)  It  iMil  l.r  siilluiciit  thcn-forc-  to  niiiinil  tlic  rc.i.l.  i  tli.il  it  was 
iibviiui>ly  it  liiM'  o|  (ihtliisis  III  «liii  h  M-\vn-  mcsonttric  diM-as^'  ,,f  .iM  st-iiiditij! 
was  <ljsK.vcrf(l  aftrr  <l.alli.  in  a  voumk  111,111  iiyhUtn  yiars  of  awe  Itotli  Iiiiik> 
were  fxtfnsjvcly  discasid  anil  i:i.ntain»<l  niinirnpiis  "lard  tiiUn  iilmis  niKlults 
iif  a  Minifwliat  lilirou-.  tyiK-  S<'viTal  nu'stntcric  Rlan<l.s  were  cnlarmd  to  llic 
S17.P  of  hariiDt  lKMn>,  and  rait  arooiis.  Thoy  won-  so  liaril  that  it  wa>  .lilii.  ulr 
to  l)r.ak  lliriii  up  in  a  mortal ,  rvcn  with  a  heavy  (H'stlc. 

It  Is  very  iinfortun  itt-  that,  owmir  to  prt-niaturi-  death  of  the  aniniaU 
inoculati'd.  no  cultiirrs  of  tulierilc  baiilh  were  ohtainrti  from  the  Iiihks  in 
this  case  Hut  an  atypical  strain  was  obtained  from  the  ineM-nteric  ulands. 
and  this  was  ultimately  prove.l  to  Ik-  a  niixtii-^-  ..f  l>.i.  illi  l.t  I. ,11^1111,  lioth  to 
the  human  and  Ixivine  tyin-s 

Ihere  is,  of  course,  no  evidence  in  tliis.ase  that  tlit   txiviii.   batilli  took  any 
part  in  the  pulmonary  disease.      I'liey  may  have  Uen  present  in  the  mesenteric 
^dands  only,  as  "  harmless  lodgers."  residing  in  lesions  made  l>y  human  lia.  illi 
or  the  pulmonary  lesions  may  have  been  the  conseipience  of  an  indeiiendent 
infection. 

P.otli  thi'se  cases  ,iic  in.  lud,  d  in  i|,,   t.il.lc  wliu  h  i,.ll(.\\s, 
I'ldiii   tlir  (icsuiullifits;imt    in    I'miIiii   \\,I)m'.  -iinnnan/iii- 

•ill    '!"■    '■1--    iii\v>tii;;itf(l    Ihri,'    ii|,    t.i    .\|imI    i,,ii;.    -i\,^    tli, 

l"lliiuiii^'  riL;ui>s: 

Adults.      I'iilir.(.iiar\-  Tii1),ivii1m.i,  (|'litliiM>)  22. 

Children.  i'iilni(in,ir\-  Tiilx  rni|, ,-i>  !  i'Miiisi^.  CaMniw 
I'Mriiinnni.t.  Ca.s.niis  i',i(iii<  liiti,-,).  (.nural  .Mili,ii\  TiiI),t(iiI,.m>, 
'1  iil)iT(  iildUs   Miiiiiii;itis.    18. 

liiit  tlii>  <  la.-r-iticitidii,  a^  rr^uardv  tlir  cliildirii  at  Irast,  c1(k-- 
iint  suit  iiiir  pr.xiit  piirpdst. ;  aiul  il  w,-  wi-li  to  loiilinc  (uu 
attriitioii  to  iHstanic.-,  dl  |iiilmiinar\  IuIk  iriil(i>is,  uc  must 
make  (Mir  dUn  ■.,■!,■,  tinii  d|  cas,  >,  nu>  \\v  aiv  atijc  td  do 
li'im  till  -hurt  simmiaiics  nf  the  ca-i-s  jml)li-li.d-,  liavin.t.; 
selected  tile  ease>  We  imiNt  >ui)(li\ide  tlnui  ,ie>iirdiii-  to  tin 
Sdiiire  dt  tl,.  bacilli  iiiV(->tii;ate(i.  Tlds  dnin.  wr  imd  eii.;lit 
cast's  in  wlm  h  sputum  w,i^  ihe  >dun;e  nt  the  hai  illi  ixamiiied. 
These  we  lea\e  Idr  th'-  iie.xt  -e'tinii.  TliiTe  remain  then  fourteen 
adult  case-,  in  -rwn  1,1  which  the  bacilli  inw-ti-ated  were  pro- 
Nided  i)v  the  limu-  theniseKis,  and  >e\-,'nin  which  thev  came 
Iriiin  a  hrnui  liial  nr  mesenteric  ,i;land,  and  ei,L;ht  in  children, 
mchidin.L:  time  which  l)eldn,i^  td  tlie  tu-t  d|  these  siii)di\isidns, 
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■'iKl  lis,    uln.  I,  1,.  |,,n,  ,..  ,1,,  second'       All  ,|..  ...  cases  withnnt 

'•X"|'tlnn    Vl.ld.d    till,,,,!,.    iMrilli    ,-t    IniMMI,    U,„ 

l!'ll/k'(l<)<>7)ilMl,.    IVltl,..!,,,,.  ,,l   iMMll.ltr.l,   |i,,l,u    llUVsti- 

«•""!  ""  t.,i„,.|,  l,,„,ll,  i,,„„  ,uM,f>  hsv  consm.tivf  fatal 
ca.M>  ,.i  luh,  ,,  mImms  ,„  .  hiklivii  m.hI.  ,  ,,„„.  wars  of  a«e  An 
mtrrrstin,  ,„„nt  ,„  |„>  mtj.,  i>  tl„    l,n„    proportion  of  rases  in 

^^l"'li  III' I. ■  was  ■•cavcTUn,,,,,,!,,,,,, ,!,,.,,,, I  lunys"  or '■  .asn.ns 
l"""i"""'.i,"r>|vriallviii  cluMnn  u,,,!,,  tw,,  wai.  nl   ..i;,-    no 

!<--  tlmn  ,iul,t  ,.Mt  ul   Mxt.rn  i.n.l.T  tin.  ,i^,  ,  , , '^..t  m1 

Ml'    \\liol,    twvMiv   liw  l)cinf,'  so  ,1-    .  ril.,(|, 

llior  111,:,-  ,;,-„.s  may  fairl\-  h,  ,  niisi.ln,  ,|  ,,.  m.t,,,,,,.  ,,| 
I'litliM^  an.l  t.,  tlirm  Ikuv  1,.,,.  .ui.lr.i  t^^„  luitlaT  ca^cs  in 
wlin  i,  .1,,  .In.  .,.  ,  ,|„,n^h  i^m,  ,.,li/.,.cl  (a.  md.vd  ,t  was  to  somr 

■,"'"','"  ""'""  '"  ""■  """•-'  ^^.'s  more  sov.T.  ,n  tli.  limps 
tliaii  ii~i  win  re. 

,  '"""Iv'^v.-t  ili,^.  ,a^..d,d  iIh  lun-il„„,.,|v,.>  provi.jo 
""■''•"'"'  '"v,Mi,at.d,  In  l„,,h  ,.|  tl„..  tl„inuTo-,„-anism> 
I'l"^'  d  '(I  I),   (,|  liiini.iii  t\  |ir, 

'"  ''"■  "•"•"mi,^  nin.  ra^r,  tli,  i.,.  illi  iiiv.stiKaud  ,  am. 
'"""•'  l""i>,  Inal,,,  nuMnt.ri,  uLind.  and  iinmr  rasr  fmm  th. 
P'"';"" '""■'!-'■  '-^'^lit  "i  th,m  v„l,l,d  Miaiiw  ,,t  trlnnl. 
''■'""•  "'   '"""•"'   'vpr,  an<l  nn,    a  .tram  .,1   Ih-mi,..  tv|)r. 

Il.rs  l.iO.T  ,.,.,.  ,.e.„rr.-,l   ,n   a  n.  kctty  Wi.M.  nKhtrf,,  ,„n„,|,s  „|,|,  «l,„l, 
-•I  uf  acu-  c:.s,.„„s  (uu.unu.nic  txlHuulosis  of   the  lunK-s,  an.l  c.,„,.v.„,,, 

IH    ,ntc-st>n,>.      Hronclnal    an.l    mcsontenc   slan.l.s   were   onlarKc.l.    but    ll„. 

;,:'".';;""',  ''T  ^■"""""'   "'■'*^''^-  ''^•••»-  ""••"•■■•"  »"  the  fact  that  tin. 
vvas  a  ra.e  „f  pulmonary  phthisis,  an,l  i>  ,  v  il.n.lv  -f  opmion  ,!..,.  ,t  was  th. 

r.Mu  ,h!  ;'  ""';"-77  ";^"^'""-     ""    ^""-  <■•  l--,,-  ImcH,  „..,  .,.,ta,n...l 
MiiMi   tlu'  h.Mni  liial  ul.iii.ls. 

lvHi,(i,Mi)lMllnu,nuiiptlM  \v,.rk,,|(,a.llkvat  th.hNtitiit.' 
I-"  Inl.rtinn,  l)i„.a.,..  ,„  i.>,,-|,n,  .xaminrd  t|,r  immrliial  an.l 
ni.Mntrn.    ^^lan,!-  lak.n,  withnut  Ml,.ti.,n,  hMin    i<,o  ,  iul.lr.  n 

'  '"  ""';'^  "■."";'^^;  "«■■■  ^Kures  conform  as  nearly  as  ,,.,ss>hK-  to  those  of 
Wcl.,-,  «,  have  inclu.le.l  .,ne  or  two  cases  in  wh.ch  the  puhuonary  .hsease 
..I'pears  to  have  U-en  secondary  to  mischief  elsc-where,  and  several  whe,"  there 
.ere  severe  ...mplu  afons  such  as  meniuRifs,  but  have  .xchule.l  all  cas.s 
Nvhe.,.  ,1,,.  pulmonary  disease  seems  to  have  been  onlv  a  secondary  part  ol 

uib^^r ;;'  ;;"r  ""r^^'-'--- '"  -•-  -f "-  -d-ded  cases  .zx..,,.. 
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""'    '"^'"'lini;    I'ur    Vr.ils     nl     ;,",.    u|„,     ■  |  „  ,  |    ,  ,1      ,  ,|  n,  ,.1>  lailM   , 
I  W.'IltV-i.llr    .i|     th.-,.    .|,|l,!ivil    Wrl,-     Inl     ,.|     I,.    Ih      nit.,t.<l    Will, 

'"''"■'■•'''■•   ■""!  "I  'li'    lu,  nt\  ,,ii,-,  , mht  vs.  t,    ,1,  M  Ml„d  .!>  ,av.> 

"'  l"ilii""Mi\  imIm  1,  iilnH-      ill,-  rriiMiiidri  ,| i  ,,,nccrn  ll> 

It  tile  mninnii.     S.'vni  ot  tlir  n^^ht  p,,! n.iiv  cist-s  yii-l«l'-.l 

-tr.iiiN  ..f  iiil),T,|,-  Ivicilli  ,,l  liiini.m  t\|..    aii.l  .,n     ,i  ,n,,ii,  ..( 

I>ii\llll      t\|)c'. 

This  latter  nisr  w.is  that  of  ,,  rKkrtty  chil.l  wh..  Milltn-.l  l.oiu  «1,....,,u,k 
.  >uKh  .in<l  ch.'.l  „l  pm-uiiionia  at  thr  urc  c.f  thirteen  months.  At  the  im>s1- 
Mi..rtciti  exarmn.iti.in  smiie  caseous  disease  of  the  left  liinR.  and  tulxr.ulosis 
of  a  bmnchiiil  Rlan-l  were  discovered.  The  mesenteric  Klands  uere  swoll.n. 
an.l.  tlif.iiKh  n<  ■  ibviciisly  tuI)erculous,  infected  on.-  KUinca-piK  out  of  four 
injected  «.th  an  emulsion  of  them.  Two  strains  of  tiiUrcle  hacilli  «,  u 
rai,,ed  in  culture,  one  from  a  K'uinea-piK  injectcj  «ith  l.ron.  lual  j-lands  .md 
another  from  a  KUinea-pig  injected  «ith  incsenteri.  glands  iU.tli  -.trains 
proved  to  Ix.-  of  l«,vim-  tvjx-  llu-  fnrm.r,  siil.,  iil,,ii.  ..,i~K  itiir.  t,,!  ,„i,. ;,  ,  ,11 
causc-d  jiroKressixc  tiilHTculoMs 

rni,',  rmatjii  ii,,ij»  m  ii„>  ( M-iindlint^.uht  m  l:.iliii  ni.i.l.- 
a  ...iiipn  \vn>ivr  Miidx  ,,|  tli,  ml,,  ,,  1,-  1,,,,  i"i  |,,ini,i  m  Ixini.li- 
■""  ^'••111'!.  uf  ,li:l,|i,n  v\li,,  ,|i,,l  Imin  ill  M„t-  ..f  caiist-s. 
Ih,'  mat. rial  \\,i>  htain,.!  p,.-t-ni,.i  hiii  In.iii  tli,  Kaiscr-und- 
Kai,-,,iin  i'li. ■drill, -Kind, rkiank.idiaii-.  ,ind  \\a  ■  .•iitiivlv  uii- 
M'l.Tt.'d.  .\,'V,rtli,l,'.,  tnl.,nn|,,M-  ua-,  th,-  i)/uipal  .,r  .in 
access,, IV  cause  ,,|  d,atli  in  t\v,'nt\--niiie  out  (,t  171  dnidr,  n, 
and  in  an(,th,i  t,p  th,  -lands  w.n-  tiih.  ;<  iilnus,  ,,1  at  lea-t 
1""^''''  '■•q'al'l.-  ,,i  tianMuUtuii;  I  ninr,  ul,  .si^  t,,  ,^uuiea-pi^-.. 
Auioii.i,'  the  tuheirnl.,ns  ,  as,  >  w,re  ,  i-ht  uhieli  w,  re  dc^cnl^d 
as  i)ulin<,iiary  tul)errul,,si-,,  I,,  .ix  ,,|  ,)„.,,,  ,.,,,,.^  ,|„.  .^^^.  ^^^^ 
l)el<,\v  live  years  and  in  tw,,  h,t\\v,n  ii\,-  and  ^-i.xteen.  .Ml 
\iild,(l   tid),T,  I,-  ha,  illi  ,,t   human   t\  p,-. 

In  l-;astw,„„l  and  F.  (.littilh's  .innlar  investigations,  mad,- 
HI  i<M4  m  th,-  l.,„al  (.,,v,niment  hoard's  lal),,iatories,  th, 
hodies  of  130  ehikhvn.  ian,i;ini;  in  a.i;,'  ln,ni  t\v,,  t,,  t,>n  vea^^, 
and  irresp,rti\v  of  cans,.  ,,f  d,atli,  \v,iv  e.\amin,d,  with  th,' 
result  tliaf  ninetv-foni  sj|,,wed  ,-vid,n,v  ,,f  inf,rti(,n  with 
tuln-rcl,.  hacilli.  ( )|  tli,s,.,  twi^ntv-on,- n,;,\- p..rhaps  |„. ,-,  ck,,iu.d 
as  cases  of  puhiionarv  tul„Tcul,,sis.  l-n,ni  t,,nr  ,,t  the.s,-  cases  of 
puimonarv  tuberculosis  in  children  strains  of  tuln  rcle  bacilli 
were  obtained   from   the  lungs.     A'l  proved  to  be  of  hnmnn 
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tvpi'.  From  thr  ivniainiii!^  srNcntccn  ruses  tlie  cnltuns  itivcsti- 
'^:\Uil  u<  IV  rai^d  Inm)  hnmclnal.  iiusrntcric  or  Cervical  t;laiKl>, 
and  <,tt,n  tmin  twn  ,,r  inmv  of  tli.'sc  .groups.  All  hiitOne  ol 
i!u-r  als,,  virldrd  tul)(irlr  l>a(ii)i  of  li'iinan  tvpi'. 

ll"""""i'nK<.,s,-  (H.i7)  yiH.lol.,  l,.,M,ul,.u,llus  I,  ,.  .,  lutlr  dillu  ult 
1"  .l.is-ifv  It  h.is  l.ccn  acccpird  oti  Uw  KPuincI  that  tlu-  Inn-,  • ,  ontaiiu  ,1 
mn.\v,.,U-\y  nimicroM-.  ,lis,r.-tc  tiilxTclos  and  nmlnlr,  iij.  t.,  ■ -,  ,  ^  in  .hani.tcr  " 
ahlinuKl,  ,t  issiaucly  pn.bal.lc  that  it  ucuhl  have  I,,,,,  ,,-anl,  ,1  .hnui"  hfc  as 

aca.c.f  puln„,na,vt„l...r,ulosis.      K'a;l„  ,  ,t  u, -„K ■,  r  .,p,..  a,,  ,1  i,,  be  one  of 

abdominal  tuber.  ul...,.„,ths-,nu.  ^',n.ral,A,tiM„,      A  l„,,n,h,,il   ,lan,l   slunvr.l 
a  .ascous  fonis;   the  tnoM-ntenc  f;lan,N  u,,,-  rnlarL;,,!  and  ,  a„n„-,  u.„,.,,dK 
and  there  were  numerous  tubercles  on  the  i-enti.ra'uin       I  lot  I,  ,,1,  .,1   ..|  m.l, 

\  irldi  d   bo\  i,u-   1m.  llli 

riirrc  wciv  in  addition  four  cis.s  in  wliicii  ^nuw  nodules, 
presiimal.lv  tul.euul;,u>,  were  i.rt>ent  in  tlie  hinL;>,  l,nt  ,roin 
winch  no  cultures  could  be  oi)taine<l  l.v  inoculation  of  j^ninea- 
p;,^-  with  einul>i(,n;,  either  of  |iin,L;s  or  hniph  i;laii(l>. 

Aniono  the  lortv-hve  childr  Irad  ,,f  anv  cau.se  examined 
lor  the  Local  C.ovrrnment  P..,arc  ,  v  A.  >,  (.rithth  m  Caml.rid.iie 
(I'd-f)  tlureueiv;\\vnt\--louruliich>hou,(l,  l.-nce  of  infection 
with  tiibercl.-  haclH.  Six  of  tluse  (Iriflith  classified  as  instances 
ol  pimiarv  puluiouarv  tuherculosK.  The  ac.s  varied  from 
13  months  tM  II  veais.  (  nltiires  ,d  tubercle  bacilli  wreohtained 
"■"'"  th,-  lun^s  as  uvl!  as  fn.in  inlands  m  three  cases,  and  in  th.' 

other  three  cultun  s  uviv  (ibtaiiiMl  from  sources  ..ther  than  lnn,ys. 
In  all  cases  tho  IkuiIIi  prov.d  to  be  of  human  tvpe. 

Takin,:;  all  th.sr  iu\vstii-at„,ns  t,,-,thcr  we  avt  the  following 
ivsults.  (),„  ,,:  tuviit-  -six  casrs  of  pulmoi  trv  tuoerculosis  in 
adults  (it  we  m,,v  e.x.huh'  one  in  which  both  fvpe>  of  tubercle 
l>a<ilh  W(ie  t.HUKi  in  a  mesenteric  ,tiland)  not  one  vielded  a 
l'"vme  tubercl,.  baeillus.  Whil..  anions  Mxtv-five  children  there 
were  l,,ur  in  whi.h  thr  bacilli  w,re  o|  this  kind  and  sixty-our 
»i  uiueh  thev  w,  ,v  of  human  tvpr.  In  onr  ,,!  the  boviiUM-ases 
Ih.  boVliH-  b.ieilh  uvre  b.lind  m  the  Ium,.;s  thrmselves,  but  ill 
two  ,,tlier<  thev  w,T,-  dem,,nstratrd  ,,nlv  in  the  l,r<,iiclual 
and,  in  one  case,  oiilv  in  the  mesenteric  inlands. 

';'''','''V'' '':'''''"'''•'■-' ^  "''  l'''''''^'-^' ''''■'''•''''' 'I  f'-i'i  «■  ic  I,  ultimatelv 
l-.du.  ,..  tub,  „  ,dn.,s  ,„  ,  ,K,.  The  method  he  a,l,,,,t.  d  u.,s  „  snnuitaneous 
n  t.a,.n.n„eal  and  Md.utam.u.  ,„,e.l,.,n  UHo  the  calf  of  an  en.ulMon  ..f 
the  organs  .d  ,,  ,u,n,  .op,,  ,„l,  ,  t,  d  uni,  ll„    nrigtnal  nuUer.al.     This  method 
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(i)      iiilicnic  Bacilli  from  Limits. 


Authors 


Adults 


lyjic  of  li.uilli 


Cliilrlren  up  to 

I  -•  vi-.irs 


Type  of  bacillus 


Human  '  Bovine  '  Mixture 


Koyal  ConiinisM.}n 
(■.rsiindlicitsaint,     i'.iilm 
liiit/kc   ... 

'■'•i-'"'"h|  ,111(1  I-'.  (Iiiihtli 
A.  S    Cniiiili 


rot.ii 


19 


Human 
I 

■» 

3 

13 


Bovine  i 


(ii)     Tubercle  Bacilli  fvom  some  oHwr  Oniaii  or  Gh'vd. 


Koyal  (^iniinis-.iori 
(n-siiii.llicusaint,  in-rlin 
Hcili^kc   .  . 

Kotlic      '" 

L'nj,'ernianii 

Kastuond   itwl  !•'  <;rillith 

A.  S.  (■■rllliiii      ... 


Total 


I 

I 

0 

~ 

.5 

0 
I 

— 

7 
8 

If) 

I 
0 

— 

i 

0 

I 

■»« 

^ 

he.  l.,.lu.x,.,l  lo  he  .p,.r,.-,llv  s,nl,.,|  to  hnttg  about  an  ,„I,,,,tati.,n  of  ,h,^  !,,„  ,|1, 
'"  """■  '•'■.v  rnMron  :H.„t  Th,-  first  case  ua.,  one  of  ,,hth,M-  „,  a  vo„n« 
'"■,'"■  ""■  '■•'"  ■'i|''<tr,l  u.lh  thr  nu.nr.i-piK  ...L-ans  ,lr\  ,.|o,„.,l  .,  diron.r 
"lornuloM,  ,,f  tiK.  ,H.nto,„um.  and  ,.|r,n.,  A  i^oat  Mmult..nco„,slv  n.icttcd 
with  the  .,,nie  material  fail.,!  to  ,h^.  |o,,  tulHT.uio.is  The  secoml  case  was 
alM.oru-  of  phthisis,  tuit  (oHipluatea  uitli  nu'iuiiKilLs,  ,,n,l  ,„  .,,1  older  patient 
Inieaion  ,,l  ,,M  emiilsi.ui  of  the  organ.'=  of  th<-  «iiinea-piL;  ml,,  t,d  uith  the 
imn,n,;e,d    lidHi.hs   ,nt,.   .,    ..ilf  ,  aused   general    t  uheia  ul,  .s,.' 

\\<  Ih  1,  nil,  ize,l  thrs,.  ..xpenna  nt~  a,Kerselv,  p.-mtiliL;  ..ut  that  ,1,  t,  r„i, na- 
tion ,,f  type  ,.f  tiihe,,!,.  I,,,,  ,||,  .,,,1  ,„d,  l,e  etteeted  s,,l,s|.,,  t,  1  ilv  hv  e  ireful 
an,!  t,,ils<)nie  reseaich<.s  u,il,  p„r,.  ,„|ni,,-s  .arried  ,ait  l.v  rxa",  t  methods. 
In  th,.  s,.eon,l  case.,  the  injecti..n  ol  meningeal  tissue  d.ie.s  n,.t  slunv  tlu.  kind 
■■.  1' u  dill  ,  ....  !a,  Ii  .,,,1,  the  causi  of  the  hiUK  <iisease.  I  Ins  ,  ntuism  sei.iiis  on 
the  u  li,,|e  s,aind  ;  ,.n,!  l-her's  ea.ses  have  n,.t  hron  m,  hnh,!  111  ,air  tahl,^  1  hey 
are  disnisse.l  ,n,,ie  lullv  m  the  chapter  on  "Stabdlty  ,,f   1  ypr  "  (p.  .iJ.'). 
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H.      Iii;\-^tii;iili,'ii  i<i   riil)i)\U-  Ihialli  lr,,in  Spntioii. 

Witli  rf,u;,ii(l  t..  thr  ,\id(iicc  a-  tn  tlir  t\-).( -.  (.1  tul)ri-,], 
bill  illii- Minn  Tiled  in  til.'  1  ,iu>.itii.n  (.1  imhnonary  tnlxTci' u^i.-., 
\\lii'li  i>  li.i-,(l  (in  III.  iii\C:,ti,L;atioi,  ,,|  the  harilli  IouikI  in 
-liiituni,  v.c  li,i\f  aln_ati\  pnnil.cl  ont  that  it  is  wvakcmd  1)\ 
tin  ()u>Ml)ilit\-  that  iK.w  and  ayain  t!ir  latt.r  ina\-  |KiTliaiu'c 
Ih'  contanimatid  with  i)M\in,.  ha.  illi  d.nwd  inun  l.H.d.  Such 
l)a.  illi,  ..'iitain..!  m  milk  ..:  hiitt.  r,  maw  d  ad.'.piat.'  care  be 
II. .t  tak.'ii,  .  all.  r  i):i->  dir.  rtl\-  int..  tin-  >|.utiiin,  .n.  jm  r.haiKV, 
tak.  uj)  a  l.idgiiij^  ill  m)iiu'  .oiiut  mrIi,  l.ir  .NaiiipK',  aN  a  ir\in 
in  th.  t..!isil  (just  as  di])htli.Tia  Itacilli  arc  b.licvcd  t.i  di.)  and 
..■iitaminat.'  tlu'  -pntum  a-  it  pa>MS  thr.iii,i;li  the  i)h;irs-iix. 
>u.;h  a  s.iuiTc  ot  c.iiitaniinati.ni  as  this  latt.T,  il  it  rcaliy  i\i.-,t-. 
will  b.'  a  particularl\-  j).Tni.;i..us  >.Mircc  ..1  p.,>sil,lc  crr.)r;  tor  it 
will  b.-  lik.-l\-  1.1  c.\.r.i>.>  its  iiiisl.'adini;  iiitlucncc  .ach  though 
the  inwsii-ati.iii  1).-  ivpeat.d;  on  the  oth.T  hand,  in  sucii  cases 
th.'  b(i\  inr  ba.illi  will  not  appear  alone. 

It  ina\-  ]).  rhaps  Ih-  -aid  that  crr.irs  an>iii^  li.nn  tlicM-  soiim- 
aiviiMt  lik.l\  t.i  be  Ir.'.pient.  Hut  uliile  thi>  i~.  .cadily  f^jraiited  it 
d..cL.  not  eliminate  lie  daii.i;..-  alto.i^ctlR'r.  I'or  tl'u>  (|u.-stion 
alt.  r  all  is  n.it  m.  iiiihIi  what  pr..])orti.in  of  ea^es  of  piilmonai\- 
tub.  r.  iil.iM-  aiv  cau-^.ci  by  b.^iiu'  bacilli?  but  wlii'thcr  any 
at  all  ar.'  -.,  .aii^.d,  L'nder  lh.>,'  circuinstanccs  errors,  even 
ili.Mi,i;li  thi\-  arc  unlre.pieiit,  will  !).•  liaLile  fal>cl\'  to  reverse 
th.'   ludL^niciit. 

On  the  .itlicr  hand  iiuc^ti.Ljation  .if  ^piitiini  is  coinj)arati\-(  1\ 
easy.  It  i>  >oinewliat  siirprisiiif;  that  this  method  of  rcsearih 
recei\.'d  Koch's  saiicti.jii ;  thou.i^h,  as  we  shall  see,  he  wa:, 
lull\-  ahve  t.i  it^  daii,m'r>  and  t..  the  ueco.-ity  of  using  strict 
piccautioii;,  when  it  was  cmplcyetl. 

.\t  the  International  ('oii^r('s>  .,n  Tuberculosis,  field  in  ujo.s 
at  Wadiiiii;t.in,  K.,.h'.  callin,^'  att.nti.iii,  not  lor  the  tirst  time, 
I.I  the  .iwi  wh.  Imiii.L;  imi).iitaiuc  of  piilmon.uy  tul)crcul()sis  as 
...mparcd  with  all  .itli.r  kiiub  ..t  tuberculosis,  and  sa\iii|..;  that 
It   (.in.-iitut.d   el.'\.'n-twcllth>  ..1   the  whole,  maintahictl   that 

'     Ucp,:tt  .:l   !!!■■    r„l..;,  „!.,.:,  Cnign-y,   lul.i  at   WuKhltlgtoU   ni    l',<<>      Vlll     11      lit 
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tnl.m  .  lur,  1,,>  ,,i  h,,vi„..  tvp..  1,, ,.,,  ,1,  r,n,,,.lv  ,l,.m,>n.tnuc.cr' 
A,l„n,,  tlu.n,hall..nK.d  thi>  Mat.  „„■„,,  ami  ,  laimrd  tl.at 
iu'lunw  1  Kuld,.„v,.n.dan.n.tan,,.„,  tl„  k„Hl.  Th,- „n,n,al 
-.unvnl,!.,.  .train  ot  baall,  i„  tin.  ca..  wa>  ti,.  ,„„(,.„,.  .,|  -, 
canty  ;  and  1 1,,.  >tranntM.U  ■■  po...s>.d  all  tlu.  cultural  charactcT^ 
;''  ^'"'  '"'^""'  ''^'^'''"^  ^^"^l.  ^vl.^n  iuj..,  t.d  into  animals  of  the 
1><>VUK'  >p.rh'.  prndu.vd  ,i,v'UTal.A:d  tui.cT.  u1um>  " 

';^'"^i'^V'"'l^lnutadunttin...v,d.n,vasc„nclu>iveonacrnunr 
;'','"■  P"-;'"l'tv  ol  a.ucKntal  .nntanunafou  with  milk  .,r 
l"">'-'  ';■■;"!"  •■  I'-d  >ubstanas,  uhuh  um.t  ahvav.  1,.  k.p,  ,n 
v.-Av.  l,v,.n  .1  Invuu.  tulK.n!..  I.a,,ih/I„  .aul,  '•an-lound 
nj  a  cavity  attcT  death  the.  po.Ml,,luv  nuM  ahvav.  iH.  tlu,u^ht 

"•■'^I-l  parti,  K.>v„mit..d  h-.mi  tlu  .tomarh,  „r  ivtain.d  m  the 
""-"'  <'nei.olatedi,Mameotthi.kindfivlen-m,t,.Arlnn,.^V 
^a-c)  ha.  n„t  the  luns.arv  pnwei  m  p,-,,,,!.'  He  also  rejeeh^d 
tl"'  <lc  .|on,->tuurmaim  case  win,  1,  uall  he  nlerivd  t(,  later 
aud  at  the  same  time  he  attacked,  not  without  just  cause' 
""•  elaborate  experiment,  .vhich  the  Koval  CommisMon  had 
aimed  out  wul,  the  unxed  .puta  ot  a  lar.e  number  o, 
i'atunt.  koch  was,  the,,,  keenly  aluv  to  the  j)ossil>ilitv  of 
^putuin  becoming  rontammated  with  bovme  bacilli  contauied 

>h,nM  b,.  examined  at  a  Imie'.      He  al.o  objected,  aud  a,^aiII 

-t  without  pistice,  to  the  ,nve>ti,ation  bein,  earned  our  In 
-ncaus  ot  pa..a«e-  experiment..  For  this  method  is  as  uv 
Kive  .een,  surronnded  bv  serious  ,),tfalls  and  ditHcult.es  and 
t  -u,  ,  uiitortunatelv.  necc.ssarv  tor  tr^■In,  the  que.ti,  ' 
.tabihtv  o,  tvpe,  should  not  be  used  to  ascertam  the  on„nal 
-■•''""-  "'  a  .tram.  K.p.cahv  is  tin.  so  when  tlieiC  i-! 
a>  H.  the  ,ase  ol  sputum  investigations,  anv  ri.k  of  even 
■nniimal  contamination  with  ix.vine  bacilli;    tor  .hould  a  U  y 

^-.;::;:.:;':;u;s:;::;,;i:';:,:;::,;i-:;;^^  ^  ..-;■'.. 
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l);n  illi  III  tlii>  kind  luur  .k  (  idciit.ilK'  liniiid  tlinr  \va\-  iiitn  the 
->l)iitiiiii  tliMii-h  tlicv  nii,L;lit  imt  In  iiiiiiu  thus  rn()U|;li  tninakr 
tliiii  111. Ilk  in  .iii^iiial  rxjn  riinriits,  tlirv  uvi.  hnuiul  tn  .Ljain 
liniiniult  laiHv  111  till'  iiul  it  tin'  ((intainiiiatrd  strain  \v,i-  i)a>s;(l 
thriiii,L;li  ,1  -nio  ul  aniin.iK  iii'irr  >ii>ccptil(lc  tn  iiitn  tmii  with 
the  ciintaininatiii^  hacillii-  than  uitli  tlir  uthi  r.  Tn  r.xpi  riiiuiit 
witli  ini.Xk'd  >j)ut.i,  nr  hv  tlic  iiutliud  o!  passai^'c,  \w  inav  thcrc- 
liirc  sav,  is  .matuitnu^h-  tu  iij)rn  tlir  dour  to  fxinrinicntal  error, 
fhis  ari;iiiniiit  i-  iiii(liiiii)tc'dl\-  oj  i^rcat  wci^lit  and  we  inav 
pass  ovrr  tiu'  cxptTinirnts  of  the  Royal  (  omniissiim  niatlr  with 
mixed  >j)iita  without  turtlier  comment,  except  to  >ay  tiiat  the 
tact,  wiiicii  riiii  r,L;e(l  trom  the  experiment  known  as  Sjiiitiim  h, 
n.iinei\'  that  loui  (  aivo  iniLjht  he  ted  aiini»t  daily  lor  tlirei 
or  lour  inoiith>,  with  the  mixed  sputa  of  manv  ])atiellt^,  and 
eon>iime  diirin-  tin-  time  ^o  or  .;u  litres  of  this  material  without 
de\-elopin-  any:  .iiii;  more  than  inimiti'  calcareous  loci  in  some 
of  the  l\-mphatit'  .inlands  connected  with  the  alimentary  canal  is 
very  stron,^  te>tiinoii\-  to  the  rarity  of  the  hovine  bacillus  in 
such  material.  The  -i)utum  was  collected  with  all  reasonable 
precautions,  and  tiie  roults  si  rve  to  show  that  tluM'  are  as 
a  rule  effective. 

But  while  reasonable  precautions  may  j^^'t  over  the  ditlKulties 
in  tlie  threat  in,  joritv  ot  casi's,  the  weakness  of  sputum  iiivesti- 
L;ations  is  that  vmi  can  never  feel  sure  that  these  precautions  may 
not  iiave  failed  in  a  jxuticiilar  case.  If  bovine  bacilli  were 
frequently  found  in  >putum  in  spite  of  all  precautions  one  mi^ht 
feel  confident  that  the\-  were  nvdly  present  in  flu;  lungs,  for 
precautions  which  ha\e  proved  so  effective  in  very  searchint^ 
tests,  such  as  the  one  we  iia\e  just  mentioned,  could  hardh  fail 
so  often.  Hut  if  the  finding  ul  sueii  bacilli  is  a  rarity,  and 
only  occurs,  let  us  say,  once  in  a  hundred  times  \V('  cannot 
feel  so  sure  that  th  y  have  not  conn'  In'  contamination  of  the 
sputum,  for  iirccautions,  however  ample,  cannot  lie  held  to  be 
absoluti'  or  eX'iniit  from  the  possibilitv  of  occa>ional  failure. 

Moreover  if  tu!)ercle  bacilli  may  under  ct'rtain  conditions 
t.ike  up  tii'ir  residence  in  tonsilar  cry})t>  it  is  dear  that  no  pre- 
caution^ such  as  are  described  below  can  he  e-jiected  t(j  protect 
completely  a,i;aiusl  ri>k  of  contamination  from  tlli^  .lourci'. 
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I  he  .|i.r>ti(,u  ol  til,-  i)ivc;intiun>  iic<v.s.,,rv  t,.  make  sputum 
mv.sti-.ition  ..t  value  was  discus.rd  in  U)uS  at  a  m.rtinK  of 
tlir  (..■.uudhrit-anit  at  uhidi  Ko,  I,  ua>  piv.ent,  and  tluTe  was 
thru  drawn  up  a  plan  .,1  i-n,. vduiv.  winch  was  sniipliticd  and 
unp'ovfd  at  a  suI)m,|,,.  ut  ni,  vtin-  h.ld  in  n^ioi.  The  principal 
precautions  ivcminimd.',!  in  this  plan  ivtcnvd  to  the  ildw^vr  ,,1 
the  sputum  bcconuni,'  c(,ntannnat.d  with  milk  and  butter  and 
It  was  laid  down  that  su<h  articles  oI  dirt  w.re  to  be  witl'iheld 
bom  the  pati.nts  tor  two  days  before  takin.^  the  sample  ,,t 
si.utnm,  Ih,.  >putinn  itself,  aft,  r  b.in.i,^  .vpeatedly  wasiud  in 
wat,r.  was  to  !.,•  mje.ted  int,.  ,t,'uinea-pigs,  and  cultures  raised 
bom  th,s,'  animals. 

i^ut  p,  rhai^s  thr  most  important  point  insisted  on  was  that 
in  tlu- event  .,1  b,,vin,'  baciUi  bein.y  found  in  an v  case  a  second 
nnrstiuatiou  should  !„■  made  with  a  fresh  sample  of  sputum 
and  the  nuvstii^ation  rej.eated  a>  often  as  possible.  Moreove,^ 
It  waM.r^,d  that  every  end,-avour  should  be  made  to  follow  the 
case  up  t,.  the  end;  and  if  an  opportunity  for  post-mortem 
examination  <,ccnned,  an  investigation  .,f  the  bacilli  contained 
in  the  organ,-,  ol  the  patient  should  be  made. 

It  may  b.-  pointed  out  that  such  repetition  of  the  investiga- 
tion   (.f    the    tubercl,^    baclli    in    .sputum    affords   snbstant'ial 
security  against   eriois   which  otherwise  might   be  caused   by 
din^ct    contMnmation    with    food    containing    tubercle    bacilli 
.or   the  extren,     rarity  with   which   bovine   bacilli  have  beci^ 
found  m  sputum  in  tlu-  course  of  numerous  experiments  carried 
out  bv  various  observers  shows  that  the  precautions  usually 
e.nploved  arc:  almost  invariably  successful;  and  it  may  justly 
be  held  that  an  accident  which,  it  is  thus  shown  to  be  very 
exceptional,  it  it  occurs  at  all,  cannot  in  all  reasonable  proba- 
bility occur  on  two  or  m.^n-  con.secutive  occasions.      Hnt  while 
repetition   thus   provides  satisfactorily  a.gainst   the  dang,-r  (,f 
<//m/  cntaminatiou  fn,m  f,,.-d  ii  does  littK-  to  guard  against 
the  danger.  U  in  ^act  such  -  ^asts,  of  contamination  uith  bacilli 
onmnally  introduced  in  food  and  which  have  taken  up  a  more 
or  less  t,-nip,,rarv  lo<h;mg  in  the  tonsilar  crypts. 
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"■"■':•'  '"""""  ''^■■n;,,vat.-,   uniHMtaiuvthanthn,,. 


^\'■   hdvr  jiist   l)cfii   c.iiisjd 


ii"'-^.  altciitiMn    t,,  u||„)|   ,il,)ii,. 


can 


j^M.ad  a,an,>t   th.  da..,.,-  Ia>,   nfcnvd   ,„,   .„d  ul,„h  .,.„„„ 

l-d,sp,.„s..du„l,a>ai,„.,a„t a,a„.t  ,.,„„>  du.  „,  d,n. 

;'""•'"""•""'"   ^^•"'   '"'"l-l-rn,.   hanll,.     Tin.  .  ,1,.,   ad.nua,.. 

"veM,.at,,,n  ,,.  ,,..  n,H„,.,d  H,anM..  .nl,,.  .,nnn.  nu,,K J,   :^ 

t  ..  nl,v,ou>  , ha,.  ,M,ovm,.  iKu.li,  ,,,  l.va,v,d..„t,„t.    sputum 
- --;...  pi,,,,..  ..au..din,nuna„,.,n,^ 

;;T'"'"''''''\;'''''''r'-'-''''---".i.cu..au,,x,unr.,  K 

'■"—ap.th.a,„nt,„n  „,,)„.„,.,,,,,,-.   ,„r  a  nux.d  stram  in. 

•-""...  1,, .  t,,...,„„„au,v,|,a,  a  pun.  ..„vuu.straml,at 
.-■ssnU,alth,.rH,.,v  ,,,a.  wl,,.u,.v..,a.,rau,  .,,  ,,,h,,..,,.  ,,a,-,ll, 
'  T,v..l  ,rom  .putuu,  pn.v,.  vuuK.ut  ,.,,■  ,ai,l,,ts  a,Ki  .alv,.  ,1,,. 
" '-t  >an.h,l  a,,.u,,on  .hould  I,,.  ,ivc.u  t,,  a.vrtauuu.  uMhrr 
'''■'''  '''''"^"  ^''''' ''''■'- ''I'  --nn...„,al.u.u,,,Mi;i..n. 


•N'"\v  a  mixture  .ui  h  a-  \\v 


'"•  <"ii-i(iciui,!^  will  have  tlic  V 


t.im.that,,  ha.  ,,,.., .ul,u,-al,.hara,-,,a.-,,  th,-  humau  tvp. 

'--Iv-av    h.,v,,,,v,,,d,.,,.,,h,.p,v.,..,v,,,huu,anhan,li 
™tu,vu.h,H.,    v,nd.,.,  ,..,,.,., ,^ 

'■Kxth    th..  .uhural.ha.-a.t.r.,.,    ,h,..„au,,      Th,.  ,s  hv  uo 

-  "-"M.np!,.  a  matter  a.  ,t  ,..,.„,„„„..  thought  :,,„.   as 

uc  have  sh.wu  m  a  p,vvi,,u.  chapter,  the  ,,n,.  rharartcTs  may 

and  m  any  ca.e  tUe  mvestif^atinus  of  .  „hu,al  characters  ,f 
adequate  cauunt  he  ntherwi.e  thau  Unr,  and  ted,„u>:  and  in 
the  end  tl...  verdict  remains  a  matfr  ,,f  jud-meut 

Havm.  Unw  enusidered  the  danger.  U,herent   ,n   , he  method 

.md  the  precautions  devised  ,,,  axoid  ,hen,,  le,   u.  pa.,  on  to 

review  tin.  r,s,,hsohtaine,i  hv  the  uu..s,,,a,,on  o,  ,i,e  ,,,,„,,,„ 
l^aciHi  m  spiitiun. 

In  Cermauv  in  vest  illations  w-re  .arned  o„t  a-rordu,.'  t., 

he  ph.n   recommend..d   hv  the  (.es,mdheitsamt   hv  Dietnlen 

.oo.es)     Pollers    (.,    cases).    K.sse!    {46  ca,e.),    W.^her   ami 

D'eterlen    (9  cases)   and    l.uidemann    (41    cases).      In    all    ,0- 

*:ases  were   investigated;    of    ,he.e    ,,,3   v.elded  onlv   tul,e,cle 
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iiinaii  and  ol  the  1 
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^ni.rici  lark  and  Kinniuudr  (Ujii)  invcstiA'atcd  tlu' 
type  ol  II, b,.,,  1  1m(  liii  ol.i  :,„■,!  in.in  the  .i-ntiim  of'jcy,  ca^.- 
"t  j'lillii.i.,  and  tound  ,,„|v  tnlHiclr  l.anlli  ol  th.-  In, man 
typr. 

ii.  lap.Lii  Kitasuto  (Kjoc,)  niadr  a  Mniil.n  nivr>ti-ation  in 
1.5^  cases,  in  Oo  of  wlii.h  th.  ,  x.iininatio,,  wa^,  ivp  atrd  and 
UKain  nn  tubercle  bacilli  o,),,,-  ,],,,:  tlio>.  ot  il„.  hmiKin'tyne 
were  loiiiul. 

In  tli,>  ro,„;t,v  Hallorh  (i(,ii)  cxaiiiin.-d  -';  ca.e>  With  a 
like  result,  (  niicksliank  (n,,-')  obtaiiird  c  uIimiv.  by  the 
antih.rmni  niKliod  from  th,  -pntniii  ol  nearly  '-o  cases  ot 
I'hthisis.  All  the  .tr.uii-,  \v,,v  ,.„.;,„,ie,  bnt  th.v  were  not 
tc,tedo,ianiin.,l>;  and  l,,i  tins  ,va^,ui  th,  v  ,  .innot  1„.  i,u  hid,d 
'n  the  tahl,.  win.  1,  l,,l!ow.     A.  v  (WiHitli  iUju)  examined  for 

""■  ''^•''■'^'  ^  "■mni.M.m  th.'  ^pntnm  Ir jf,  ea-  .  and  succeeded 

m  hndint;  tw,,  ml.  .  t,il  w,th  l.,,v„,  •  i,,,  Hij.     j,,  the.M.  we  must 
reler  .li^ain  in  a  inom.nt. 

Alter  tlu'  w,,rk  ,,|  th.-  (  onnni-.M.)ii  had  ..nn,-  to  an  end  at 
>tanst,d  (,nllitl,  (i,,,.4)  ivtnrn.d  t..  th.  ,in,>tion  at  (  ambnd-e 
and  mvestii^ated  in-  the  ^ -me  m,tli,,d..  a.  b,t,„e  the  .piitnin 
in.m  14.S  additional  .  a>e.  .f  phthiM...  In  th..  nieantim,.  .onic 
■-.c^nt  work  on  boii,.  and  i,,int  tnl)erciilo..i^,  to  which  we  must 
reler  a^.tm  m  its  piop,  r  pl.i, ,-,  hatl  .uj^'gested  thf  probability  that 
there  was  an  iimiMial  piop,rtion  ,,f  b,,vin,.  ml.  .  tion>  in  Julin- 
i'ni-,i;h.  (h-itlith  thereloiv  (,btain,d  a  porti.m  ol  his  materiui 
tmm  that  citv  The  rrsnlts  were  as  foll,nvs  :  Horn  the  Br.mipton 
lluspital,  l.ond.m.  spntnm  was  ..btamed  from  10 -,  cases,  and 
yieldrd  <„ily  tnb,-rcle  bacilli  .,|  himia,i  tvpe;  but  fr,,in  the 
Xictoria  Hospital,  lulinbm-h,  one  patient  ont  ol  h.rty-three 
.•x.imnied  yielded  an  mimix.'d  strain  of  tubercle  bacilli  of'bovme 
t\  pe. 

The  lit,nitmv  ,,1  th,'  subject  had  !ven  reviewed  f,,r  the 
(.eMindhiitsamt  b\-  l),.t.rl.n  i,i  io,,»,  and  a  tabniar  li-t  of  tlie 
in\esti«ations  in  which  tlu^  tyi)e  .,1  tihiercle  baclh  p,,.„„t  in 
spntiim  had  ben  dmnitilv  det.rmined  was  drawn  up  by 
Moll.is   in    the    lolioWHiK    war.      Tins   list    w.as   ,.vt,.n,l,.,i    i.;. 
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'•""''"i.niii  II,  MM-'  .ui,|  ,,^,,11,  l,v  A.  s.  (.iiinil,  HI  ur  I'  lllr 
("II-uiml;  t,,l,lr  ,.,  i,,k.ii  truni  („  ill, il,si.i,Hi  wall  .snuu  mm.,, 
alhratiniis-. 

li(ht-i(h-   iUuiIli  fmiihl  III   Shiitiim. 


Autljcirs 


No.  (.1 
c.ises 


Classification  of  bacilli 


Hijiii.iri      l'.(,\Hic       Mi\c,| 


!i"    iP 


\'.iri(ms  autlinir, 

liictirlcii     

Kit,i>atii 

I'.irk  .im!  K'niiiiu  niU- 

.Moik-rs         

Jantsdaiiij  I- Her 

A.  S.  (irillitli  (Ki.val  C.iininissi(.n) 
KosscI 

niiiioih     ..       '■.'      '.'      ■■; 

WcIht  and  I  >u  t(  rlcti         

I.irdrni.iini 

A    S   ( Iniiith  (London  cases) 

(l-'dinburgli  cases) 


SS 

«7 

I 

30 

5" 

0 

•S-' 

I5-; 

0 

ii>») 

->i)0 

0 

51 

5' 

0 

5 

5 

0 

Jo 

j- 

J 

»'' 

■ti 

0 

'» 
41 

-i 

0 

JO 



105 

I"i 

0 

■H 

1- 

I         1 

l-l,li 


"H- 


liiHl'inaimV  list  cnntninod  records  of  700  cas.'s,  of  wliicli 
"iir  \Kl.lr,l  ;,  duiihtliil  -.ti.-.in  (Molilrr  and  Wa>lilnim3).  and  ;\vo 
mixed  strains.  TIr..,.  lattrr  aiv  of  littl,.  mipoi  taiu  .■  sine,  tiie 
bovine  l)arilli  mav  h:,\v  1„,.„  pivM'iit  oiilv  a>  •'liannles? 
lodyvrs,"  ,,r  „ia\-  haw  .^aiiud  acre...-,  to  tl„-  sputum  altn-  it  liad 
l-'lt  thr  lim--,.  Oiilx-  three  case's  aiv  admitted  Xn  liavv  \irldrd 
'"'^""'  •'•"  ill'  ''I""'-.      I'wo  ,,f  tlu's.'  wviv  tho>,.  ,,f  A.  S.  (.riftith 

'    /■'o/.  .!/,,>    /„»nr  i.ji.,,  ,    ,,    ,,;,,      (Inll.tl,  rondens,..!   |.,ndr,„,,nn\  I,M 

.V  ,uMm«  tof,H-tl„T  th,Mas.>  wu,t,dMa,.d  l.v  tiRM.r.s,  iHU-rn  ,n,th,,,,  ,,u.n(,..n,d 
'-  ""■  I'"'"  I-  .l.-.nl^  nf  tins  «ro„p,  labolle.l  ■' Vano,,,  Au.h,,,.-  I  ,„,„.- 
I'Miin  -  i.d.lr  „,.,y  W-  n.n-..,ltc.l  (see  //,/;.  Arheit.  etc.  Heft  i  ■    p    -o 

-  'l'>;^'lt"ationsaretli,.|„!l,.vinK:tlK-deJonR-Sf„„rmannrasei>,.d„H.„d 
to  1,..  ,,  hovmc  mfect.on  ,  and  the  rases  as.  nl.ed  to  tl,e  K'oval  Con.Muss.on 
are  I  iidited  toClrillith  liiniM  II  onih.sion 

»   Moliler  and  X\asl,h,„„,   h,o-,  A  Comparative  Studv  of  Tid.erele  liudli 

"  '  ""  ''"'  ""'"^'"  "'  "''s  case  see  Kosscl,  C>«/r«rt.  /.  /;„/7  \|„  ,' 
"'■'  """,'■  ""'  l'"''"l"'.  ■/"'-  UheU  ad.  Ka,serlGe..u„dhe„sa,nle  iUSi  lo' 
•'    '"        ""■''■'-'■■■-  not  'minded  ,n  (lie  t.d.le  ;dio\e. 
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^()- 


alivady  in.-iilim,,  ,1  Tl„  i|,„,|  ua>  Wtr  i.mu.iis  ca>r  ,.f  ,1. 
J.>n,t^-Miiurmaiiu  abuul  ulnrh  tli-n-  ha..  I.,  .  n  a  <r,nn\  ,l,al  ui 
controwrsy. 

This  case  is  sumM.anz.,1  .is  f,,ll,,us  by  Hullo.  I,  ;  tl.t- paUcnt  uas  ,,  ,„,.sant 
Kirl.  aKtd  twenty-M-vcn  wh.-.c  sputum  contaiiuMi  ,„anv  tul.frcle  ba,  illj  Thiv 
sputum  was  mjpitc-.l  int..  a  KUint-a-piR,  an.l  cultuus  wtn-  obtained  from  tl... 
"HMMl  ll„.  cultuus,  ,nj..ctr.l  intravenously  into  a  lu-altliy  ralf  causo,! 
.1.  itli  in  tlir..,.  u.-i-ks  from  Ke-ntTali/ed  tul)crculosis  Two  other  .alves  also 
sUtcumlH,-d  to  ino<ul,.l„.n  with  this  virus.  Bulloch  points  out  that  only 
one  sample  of  sputum  wa.s  examined,  and  notes  that  it  is  to  be  regretted  th  U 
1...  attempts  were  ma.lc  to  determine  whether  the  infection  was  a  pure  one 
with   the  bovine  b.inljiis  nnlv 

WV  nerd  n,,t  (Irlay  ..vrr  thi^  ca.s,.  >ii„v  the  n mit  and  more 
th,M-MU,:,r|,lv  mvrstit^atrd  ,  ,i,.>  nt  A.  S.  (.riftitli  hold  the  fu-ld. 
II  tlusr  aiv  ac.vpt,^!  Ih.  d>.  j.-n-Stiiurniann  ra.~  .an  U-  ad- 
mitted without  drnim. 

drilhth'.^  Mst  l.iiiio.  the  total  up  to  o;,N  ca^rs  and  adds,  as  we 
liave  ^.vii,  (,nc  moiv  in>ta!i(v  o|  bovine  infection.  Thii.s,  piittin,i,' 
iii.t\v,.investioation>  to,;;ether,  tlieiv  are  in  all  three  ,a>'es  uliidi 
vieldid  ironi  the  .piituin  bacilli  ol  b<,vine  tvpe  on!\'.  Tlu^se. 
■standino  ;,^  the\-  do  in  such  contra.^t  to  all  the  rest  nnist  h.,' 
'Titieallv  examined.  L.-t  u.  b,.on,  with  tho>e  inve.ti.i^ated  lor 
the  Royal  (  onnni— ion". 

II  !_•:  II"-  ('•'t'l^'nt  was  a  y..unf;  num.  twentv-onr  ve.ir-  .,1,1  ul„,l,„, 
IKVM  ,,  b„i.l»r-  assistant.  Tie  sputum  e.xamiiied  ua^  ol,i,,„„.',l  o,,  f.'ur 
-lM,,a,   o, ,  ,,„„„,  ,,,  n.tervals  of  7,,,  ,1;  and  liS  .lays  ,..,„  ,  .^  ,  K        CuUuu  . 

7''' '"'"■■'   '"■'"    ''1   f'""-  -^^'nipes      on   two  occasion-.  ,ln,,llv   l,v   n„   ,„.  .  1 

'■"  ^'"tiforn.in   n.rt ,  .,n,l  „,  ,,,  1„  ,■  tn,,,.   f„„„   , .„„,■„.,„,.  ,„oe„lat,ci    u„. 

the  sputum. 

Seven  str.uns  ,,(  mbercle  bacilli  in  all  uere  tlni,  o!.i,,,n,,l  I  l„.\  ,|l  yrev 
on  .irt.hcial  media  like  lunine  b.u  ,11,.  ,,n.l  prodiice.l  se^er.■  general  tub...  idosis 
,n  rabbits  (twenty  ,„  n,,,,,!,,,,  ui„„  ,n,ec,e.l  sub.utaneouslv.  Four  calves 
uere  „i,ected  snbc,,t,u,eo„,l,  ,  ,f  two  of  these,  injected  with  cultures  raised 
Horn  he  h,st  san.pl..,  ,,nc  u..s  k.lle.l  when  very  ill  fortv-ei«ht  davs  .ifler  injee- 
"o,e  b.a  tlu-  o,]„.r  developd  .,nly  ••slight  f;,.neral  tuberculo.,.  ,4.,„u,ntlv 
etioi^rcsM\,-.  I  „is  result  is  plausibly  attributed  to  hi;;!,  ivs,-,!,,,-  ,,ouc,-.i„ 
II''-  pan  ol  this  particular  calf;  f,„  tuo  ,,,'  i„t,  ,,„„  „|,,,,.,|  ,,,  ,|„.  „„,„.  ,„,„, 
uah  the  .same  strain,  and  r,.<-eivinK  10  „.«  s.,1h  ,„,n„.,„„K  ,  .i„.,i,  ,„„ltv-iu,, 
and  hfty-eight  days  resp..  lis  cK.ol  .,.„..,., i,„i,,,,„|,.,„  jl,.- o,l,..,  ,„„  .'aU  .., 
were  injected  subcutan,-,mslv  u,,l,  oilt,,,,.  ,.,,.,,!  !,.,„,  the  thud  .an„>le  .,f 
■-putum  aiiM  ,l,Acl,,p,,|   .,,111,,  y,.,,,,,-,,!   tuber,  ulosis. 

'   h'.C.T.  Fit!.  Rtp.  .\up.  \,,1    I    0,1   .s.  16-.  it>8.  1,82    i.s- 
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If    ,■* 


ICH. 

n.l..',^l!M'"  !;'"';"7''"  •"'•';"""•'   '-"  "-  --  --r.  prov.-.l  to  c.m..un 
.....  >ll.  u  ,..  I,  «..„.  v.r..l..n.  f,.r  r..l.l..,s.  .nd  .n  the  ca«  of  two  of  thr,  , 
n..   h...  ,11.  «,r,.  >l„.ut,  t.,  I«.  virul.nt  f.,r  lalv.s  ..Is.. 

.  .V.  ,. ';"'"!«   |-'""?' '"?  ",'*'''''  '"'■"'^■•""'-  ^"""«^<'  'r""'  c<.nsolidati..n  witl„„.t 

..v..  ,>.„,..„„«  ,1,..  „.h„l..  of  ,lu.  riKht  lunx  an.l  tho  ..p.-x  -f  the  Irft       ll.- 

'■v,.nt....l|y  ,|ir.l  „f  ,,„|n,„n..ry  .lispi.M.-.  '  "it  •«  n       m. 

■nUTv..!  .,f  f„„r  ,„„nths      l-r....,  thosr  samples  three  >tra,n,  of  t  .U-rck  1  u 
.kc     .;;:",   ''".r*"'"'    -■    '-    '«•">    tl.e  s.    ,n.l  s.un,,lo'„,e    ,'„' 

..    "l"l.,K         „  V"''     ■"■;"'•     ""'*  ''""'"^'••'  •'*""^'  «-""^"  t..I.e.cu..,s.s 

into  ,,,h,s  ,,„,|  ,,,„s,.,|  severe  sen-ral  ti.l..riul..sis. 

Tl.lN    UV    MV    that    ti.r    ,,Mi„|al    ,X,,.ri„„  „t.    nK„„      uitl,    ,l„. 

^'^""","  "'  ""■-  '^^"  !'•"     "t^  u,.      v.Tv  thnrn,,,!..     Not  unlv 

w.t>  tl...   vinil.n.v   t,M,,l   ,„,      ,|.l„t,,   I    It    in   tl...  rase  of  two 

;-tnn,N  ln„n..,ui.  ,,!  ,1,..  ;   „„     ..  „  u,k  t.^t.-l  al.o  ,„,  .alvt-. 

lli'-;.xprn.u,n,.,,,l,,„„-,,,„-,,v,.l.,.,,„Hi,|„„|„  tiiat  l...v,n,. 

"■'""'  '"''''•    1"'^""   '"   <'"■  ^P'i'nin  ,.1  .      I,  pati,   ,t;    ami   tl.,. 
;;^^"''^"  """  l'i-«M..u,,~, I,  „„„,.,    „..l,,n  t..ur..,caMonsiM 

,"■''■''"'■"'  ""•'""    I'.""  "t,,n:,lM„  tu vaMo,,.  ,n  tl,.  .-a...  of 

tiK'  ..tli.r.  .l„.u>  tiiat   il„.v  u,.,..  ,„.i   ,1,.,-,.  i„  ,nn.,,|,„„,,.  ,„ 
-I  (liiv.t  arcklrnial  I.hmI  .  (.iitaniiiiaimn. 

^^''""  '^'  '"""■  f"  "'-  M'">ti,  ',  w|„.,|„r  ,|„.  l„,v„„.  !m,,11, 
'"■'■'■  •''"'"'■  '"■  •"•"■nipani,  ,1  hv  ludili  ,,t  iininan  tvpr  u,. 
•^'"'•""  ■'"■"■  •iitli.'ult  LirniiMl,  a-,,1  ,t-.,ii.,„.Mn„  u.sh.i!)  ,i,a.  , 
'"'•■I  innni.nt  until  uv  liav.  ,1   -nal.,,1  tli.  tluni  ,;,„.  i„  ,,i,i.h 

,"'■""  '••'""■"■■•■'"'""I.  i'ntu.  n,av  „.„,.„,  iM.MU.  that  n, 
tlu.s,.two,a.,.tl„rn|t,nahh,,M,,,,,  „,  i  !„■  I,a,  iIImu  qur,tion 
NVCT..  <tli(llr.i  m  n,.  1,.,  ,1,,,;,  ,,,,  ,1,1,,,,,,,,  ,,,,,,„,  ^,„^,  J,,,  j^, 
I'.irll  thrv  ,,pp,aiv.l  tu  \,r  ,,|   th,    l>,,\iii,.  t\p,.. 

"  '""■'"'  ''''^■''  I'""  -till  Ml,,,..  >ati>lart,.A-  ,1  po>t-niM,t,an 
c'.xanunatn.n.  ,,,,,1.1  l,av,.  h. ,  „  ..l.tain.MJ  i„  th,  .,■  .-asi-s  and 
I'lv.stiuatin,,  ,„a,l,  .,,  th,.  iMull:  ,..  th.  h,i,^.  thoms-'lvcs  '  The 
iir.p-.rtanr,.  ,,,  ,],„  u.,^  k,,|„  ,  |,,^,  .,^.  „,  „,.,,,,    ,,,^,  j,^^^^^^|^  ^^^^^^^ 

patients  <h,.d  .lunn,  ,1„    p,.nn,|  „,  in-„..ti^al,.,n  ,n  n,.ith.T  case 
could  an  c.xainin.uion  I,,-  ..hiani,,! 

La^tlv  uv  must  ..xaniin..  th,.  ,  .,  i,l.,„,.  .oiuvri;    \  with  tlic 
niorr  PTijit  case 
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Tlio  patinit  vv.iN  ..  mrl  ..I  -ixt.Tn  ami  a  half  with  (lullnrss  at  l«.|h  apii.> 
in.l.  t.)  a  IpsstT  extpnt.  ..vrr  tlu-  rinht  lowrr  Ii>Ihv  Thrro  wore  some  m.luatic.ns 
•fa  (avitv  at  the  rifht  ;.tx-x  Tdc  ^irl  se.ins  to  hav  improvo.l  a  rimhI  <IiuI 
under  treatment  an.l  cxi)ectoratH>n  is  s.u,|  to  have  ceased,  at  least  for  a  time 
She  h.miAer  ilied  sii.l.jenly  .1  her  own  home  a  little  more  than  a  year  ami  a 
half  after  the  onset  of  her  illness.  Imt  from  what  cause  it  is  not  st.it.  '  \t. 
l>ost-mortem  examination  was  made 

N'o  less  than  hve  samples  of  sputum  were  investiRated  fiom  tins  ,,,.i 
Hrom  the  first  cultures  were  obtained  ilirectiv  1)V  the  antiformin  method  .ind 
indirectly  from  a  Kiii'xapiR  ino<ulate<l  with  the  sputum  .\  calf  inoculit.d 
with  soiiiK.  of  the  direct  culture  develo,M-d  slJRht  general  tulK-rculosis  ..f  a 
retroKres.siv.-  typ.  I.ut  rabbits  inje.  led  intravenously  at  the  same  time  with 
small  (loses  died  of  general  miliary  tuU-rculosis  [n  consequence  of  the 
.ipp.irentdisirepanivin  the  results  of  thi^  injections  of  the  calf  and  ral.l.il. 
a  stcond  calf  was  injecte.l,  also  sulx  utaneouslv.  with  .50  mg.  This  animal 
l.<-.aine  very  ill  and  having  been  killed  about  nme  weeks  .ifter  inoculation, 
was  found  to  have  ,ever<-  gemral  iinli..rv  tub.r.  iilosis  of  all  organs  and  glands! 
identu.I  in  every  respect  with  the  K'cner.d  tiibirculosis  produced  by  ful)cr.  le 
bacilli  of  bovine  origin."  The  culture  obtained  from  a  guinea  pig  w;is  injr,  •■  ! 
into  rabbits  and  produced  fatal  general  tuberculosis. 

Moth  these  strains,  grown  on  the  various  culture  media  (omnionly  us,,[ 
were  "dysgonic  and  identical  in  cultural  charactcri.stics  witli  tui.eule  b.uilli 
of  bovine  type." 

f'rom  the  second  .sample  of  spiit.itu.  i.iki  n  .iboiit  r»o  months  after  the 
lirst,  two  stra-ns  of  culture  were  raided  through  guinea-pigs.  "Tl.y  were 
identical  in  cultural  characteristics  with  those  i.s.,lated  from  the  first  spe<imen 
of  scutum  ••  These  strains  were  test- d  by  inoculation  of  a  goat  and  tw.) 
rabbits,  and  in  .ill  .ii  these  animals  they  <aus(d  fatal  general  tiil)eu  ulosis. 

Rabbits  also  injected  uitii,.  dilut.  .ii~].('nsu)n  .,f  tl.c  sputMinitscll  .levclo)Hd 
iatal  general  tuberculnsis 

'I  he  thir.l  siHciiiu  n  of  sputum  was  received  about  a  month  after  tin-  second. 
The  sputum  was  .liluted  and  iiij-cted  into  a  calf  (-5  ,  ,•  sputum  intravenously), 
a  goat  (-^5  c.c.  sputum  siilicutaneously).  four  rabbits  and  two  guinea-pigs. 
.\ll  these  animals  except  the  guinea-pigs  died  of  acute  general  tuberculosis. 

The  guinea-niys  were  killed  liefore  the  end  was  reached  and  cultures  were 
obtained  from  them.  Thesealso  were  dysgonic  like  tlieothers.  Oneof  tlieni  was 
injected  subcutanecm.slyintoa  rabbit  (lomg.)and  produced  g.  I,,  nil  tuherculosi!.. 

The  f-inrtli  sample  of  sputum  was  re.  eived  after  the  Iap.se  of  another  mi>nth. 
Ihc  w.i^lilinn,  under  wliich  the  sjiecimen  was  collecteil  were  however  not 
consiilcrecj  (piite  satisfactory  ami  no  animals  were  inociil.itr.l  uiih  if  Hut 
a  cultmv  ciht. lined  directly  by  the  antiformin  method  gim  lik,  li,,-  ntlurs. 
"There  w.is  no  sign  of  the  presence  of  lnimail  tubercle  bacilli  ' 

The  fifth  and  last  sample:  Strainsof  tubercle  ha.  illi  wereobtaiiud  01 ,  ultm, 
both  directly  from  the  sputum,  anil  from  a  guinea-pig  injecterl  witli  n  l;,,th 
strains  "were  dysgcmic  and  identical  in  cultural  <  haracters  with  tlio.sc  whtaincd 
from  the  hrst  four  spe.imens."  One  -.1  il„  ,,,  injected  into  rabbits  (lomg. 
subciitancousK-)  caiiscd  ilc.itli  from  ym,  i.il   tulx  r.  ii|,.sis 

'lliii--  (. I  until  ilcin<.ii>tiati  (i  tli.  ppsnur  u{  U,vi\h-  tiibfnlc 
bacilli  III  thr  -i.utuni  nl  tlmv  patimt-  -ufkTi",;  Irmn  uiilmonury 
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^     _..yv,      ,.,.,vtl„i,..  u,,,,| .,,,„,,   „,„„„„„,,     _,,,,„   „, 

M<lu.u.„,|„,„  ,,,„„„.  ,„|,^,„,      s,„l,  , ,.,.,„, ,„,.^^  .^^^^: 

:;;::;:;  ,..,;": 

•""■""';'";'"''     '"""'•' •  "'-  '-vin..  iMullus. 

'"■'"^'""''■"""""■-""■""i"i-.>..,l,.„„w       llHvd,,,.nd 

''7'' ''•':'' ':''''■ '■'■''•■''•'^'•'■^■■■-^ i..i.inu!o...,..,; 

«'i-^-iula>.\s.(.,„n,l,      \V,l,.,v,.,l„„,„„n.ason  tonus, 

"i't""'"'-""'- —"p",, ins,,,,.,.,,,,,,,,,,,,,; , 

::";n;;-"-";" ""—  -■. ,,...,  .n,,..,,.,,,:., I  :,',s. 

...       i,..s.u,.,.,,, n,..,.tl,i,,k  ,,,,,,,,,,.,., ,,,,,,,,,,,,,.,. ^^. 

'''''''^■■'''■^'''''''* '••''•''■''■-•''-■  i-ons  o,  tlK.  Inn,.  ,,,.:^^^^^^ 
Sum  1)1, nv  ,111. i  Cnin/iision'i 
iW,,.n„i„,„,,|  „,v,.,,„a„,.n  „,  ,]„.  ,,„„  „..,„..  .iHins.lv.s 
•" 'asrs  of  p,.l,n,.,,arv  ,Ml.,.,-u,l,,,,s  in  a,l,.l,.  l,,v,   ,,,,,!„  ,n  v.iv 
■"ily  fla'pivMH,..  „f  tulHTcl..  i.ar.il,  „l   hu.na,,   ,v,h 

'   'l''"^'!-...,,,,,,  ,.  I,,,,!,,.,  , |,|„,,„.,|  |,v  ,h,    ,.,„ 

povSess,riL'l..wM,nl,,„,    f,„   ,,,l,|„i,.,,„|,,a, 


>!■  n\(al.(l 


"  '"  <   "1  'l>s^;oni(   bill  illi 
'i  -II.  h  uc  arc  lik.ly  to  luar 


more  in   fin,,,,-       IIkv  I,  i\ ,     ,1,,  ,,i.    i     '  '  ~"' "  "'' i'"' lik.  l.v  to  lu-ai 

l':iMu I.i.i,l  !..(,,.,„ K. ,  ..    .  '"'"^    ■""'  '""■  '■^'I's.nl.,,!  l.^ 


Appendix   ii;,   p    f,s„  ,,|   t|„s   SMJunu-  )  '     '  '*■      '^'''^  ^''«> 

<.>■■' .::::s::;,™,;;;:r;;™:i;;;;;,'*,!:;;:;:i:L';;rr"  '^-  — ■  -■« 

"-..-  presence  u  hen  tluv  are  nnve,!  u,t  I     n     ,1      f  ,  "  "^  ^<^'"g'"''nK 

IMS  recently  ,.,„„„  .„.,„;  ,„  ,,„:,;,;:       '  ,   ^j";;:'-  •>^-,   '''^-     l^-tiuh 

<)f  pigment  cms   ,,„„       See  App    p   ,,8i  )  '"   ""'"    ''>    H"'"- production 
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InvrstiKatioiis  .,1   tli,    i,,|„  I,  i,    |,„|||,   ,,,    .,„,tMin   li,.ni  ,,„,- 

■""'l'"V''     i'aflrllt,     liliiiil,,  ,     ,  I,,-,      nil     .1     tl|,,i|-.i|„l  N,  ,,|K      ,||| 

"''"'■'^''^  ''■'•'■■  l'"ii"l  "iil\  IiiImmI.  ImhIIi  (,,ii|miiiiiiu:  t,,  ili, 
Ini.n.iii  iN|„  lu,,  ,,|,sc-rvors,  Ku..,]  ,,,i,|  I.iihI,  ,i,.i„„,  havi- 
'  ■"  I'  "l".Hii.  d  ,111  .ii\|,i,  ,,1  Mi.iin  will,  li  III, A  |ihL.,,|  ,  !„.  a 
""^""'    "'   liiini.iii   .111,1  l„.\iii,    l,,H  ill,       I),     |,„|.    ^,,„„,  ^,,.,^^ 

•'^"'  ' "I  ■!  !■"  iIIn^iii  ^piKiiiii  ulii,  I,  h,    |„  li,'\,,|  t,,  l„    |„Aiii. 

-•  •'!-'  -I"!  \ilnii„  M,  III,  ,,,ni,i,|.  ,,t  .,  ,aMt\  ,A,iiiiin,,l  ,,||,, 
'''■■'"'  ^  ^  (.nllilli  li.i.  , 1,1,1111. K  ,„,,x,,|  ,|„,  ,„,..,,„,  ,,| 
'"'^""  '''"'III  I"  il"  ^iHiiiuii  ,.|  till,,  1,  |„,.,  ni.itu,  ,,,„.,  ,,| 
l>htliiM-,  .111(1  ha-  ,1,„„  ,,i|  II,, I,  ,.  I.iiin.iiilv  |„,-,.||,|,.  I,,  ,„,,\,. 
fli.Tf  tin-  l.uMn,  l>,i,illi  u,  |,  ,i,,t  ,,,,„ii|,.nii,  ,1  |,\  liun.in  |,.„  ilh 
'"  ""  "■  ''^'^  "  "I'l-l  til,  1,  I,, I,  1.,,  ,i<|inilt.,i  .IS  iM.i.  11,  .ilK 
"■'••""  '''■"  'li'  l'"\in.  hadllii-  i>  (H(.iM-,iiall\  i, -p,  ,ii-'hl,'  l,,i 
''  '•'^''  "'  I'l'tliiM-  P.MI  .11,1,  .,,>,^  ;n,  ,,,i,-.  I.ikinu  thr 
lii;iiivs  li,„ii  ,,11  „,in,  ,..  t,.;;.  Ill,-,    til,  \  appc.ir  tn  .immint  t,.  los> 

''''"'  '""■  '"  -""■  '""■  1'  \^''  I'"  t' r  t.'  take  (.iillitir-  tiuui.-s  ai(.n., 
as  nil, re  apjilic  ,iM,    1,,  (,i,-,ii  iiiii,i 
.ill  ca- s  .,1   pliiliwi-. 

'"   ^"""s  'li'Mi'ii   It    is  i.,,,l,,,l,K    ,,,,1    v,,\    ii,i,,,nuii,.ii   1,1, 

''"■    '""-^     '"    '""'111''     illl..tf(l     with     h,,\i,,r    l>;i,illi.        1,1     >,„h 

'  ■i-fs  th,,  ])iil,ii,„i,i,-v  (lisiasr  is  .oininniih  |,.i,-t  ,,|  a  fuiitr- 
"il,,sis  inniv  widrK  sprrad,  and  u>uall\-  th,  ,r  is  .vidrncc,  in 
nirrratin,,  ,,|  i,it,sti,i,..  rascation  of  ni.'s,iii,ii<-  glands  or  peri- 
i"n,al  tul)ir,l,-,  ,,|  int,sti,ial  mi-in, 

""■  '"^''I't  ol  111,-  pnlinnnar\-  li  sioiis  i,i  sn,  h  (■as,->  varirs. 
MihaiA  tuhciiK-s,  ,as,.,,,is  nndiil.-s,  and  rwn  small  civitie.s 
ii.iw  .ill  h,-,  11  d,-snil,(-d.  p,„t  ii  ,.  p,,,l,al,l,-  th.it  l.-w  nf  tJR-sc 
casrs  would  I"' classed  during  lijca.s'p,,!, „,,„arv  I, !l„-n-,il,,Ms''; 
rathrr.  it  s,-,ni>.  tln-v  uould  ai.p,-,ir  to  l,,-  instan.-,  s  .,f  al.- 
doininal  tiih,  i<nl,,Ms  with  niou-  <,r  1,-ss  ^,■n.■I■alizatlon. 


■nil.  to  al),  lilt    I  ■-  pi-r  ci-iii ,  ,,| 


-'.      'ri(/ii)(iii  i/is   Mciinii^i/is. 

Tnh,MriilM,is  in.-nin^itis.  look.-d  ,it  ti-m  the  pathol,,-ica! 
standi)oint,  app.-ais  u.siiallv  as  part  onlv  o|  a  nioiv  or  less 
g.-ncial  tubeiTiilosis,  starting  wry  o  nimonlv  in  tlir  Immtliial 
or  some  otiuT  lyTiiphatic  t:lands,  an<l   ^proadina  bv  nic-.ns  -t 


"■Z"  11  HI:R<   I    iD^lx   IN   M.\.x  ;     ir„|.K,  ,   ,,,,  ^   MiAIXC 


m<      (II. 


ii 

II 


is  'l! 


I;.'  * 


i  ■  ;i 


til.'  I.lnud  <tivam  tn  varioiN  n,--m>  and  ti^Hio  in,  liuliii^  ih,. 
"""•''  '"'^  "'  ""  I'lai"'  Tin-  iattrr  aiv  Ml.l.mi,  if  'rv.r, 
"ivolwd  alnnr,  l,nt  tlir  .li>turl.aii.v  pmdiKv,!  hv  inipli,ati<.n 
"I  til"  (vntral  u.  rvn,,.  .v^tcin  i>  .,,  .,Mvat  tl.at  uli.nrvcr  tli.^ 
nirninL,v.  aiv  invnh.d  th,.  ,as,.  ai.iKar>  tin,,;  tlir  c\mn:x\  pmnt 
"t  vi.'w  t.i  !„■  ,-~,„tiall\-  („i,.  ,,(■  „i,„iii,i;iti>,  and  i-~  labrllcd  ;,- 
~"'''  '"  '^  tli,n.t,,;v  iMidn-  til,,  h.-adi,,,-  that  uv  sliall  o-n^j,!,  ,■ 
Mich  'a-r-:  ,vl,-atii\.:  t..  aiintlitr  (;atci,'(„\-  oth,  ,■  in^taixcs  ,.| 
Kvi.rral  ti,h.-,ri,InM.  ii,  uliid,  the  nirnint;.s  an  „nt  knnun  f,. 
have  h(cn  ,i,\(j1\-,(1. 

In  a  cnii.id.ial)!,'  ,iuml)r,-  <,|  ca.Ms  of  tiiln  ni,lni,s  niciiiimitis 
til''  tubnvlr  haclli  hav,.  l,,,,,  m,!),',.  t,d  tn  i,uv>ti^atin,r  hv 
mndnnm.thMd..  Th,.  R,,vaH  n„„ni>.i<,n  i„  tli,„-  Fi,ial  Ropnrt 
c'la.-r-ify  th,-,v,,ii!x'  iind.  ,■  tlii>  h.-achn.t^ :  hut  th.' al)stra(ts  (,f  th,' 
posf-ninrt.m  cxaininati.ms  which  arc  piil)li.hcd  make  it  clear 
that  ,itiicr  t!ic  „ir„m^,  ^  ,„-  the  hrain  itself  weiv  inv,,lvcd  in  no 
1'--  th.m  iniiercen  nf  tlicir  ca.ses. 

l-n'in     ,i,ve„     nl     the.e     nilletr,,,     ,  a'^.  -     ll,r     tllh.,-e!r     ha.ilii 

iiu,  .iii^at.-d  w,  ,v  tak.'ii  hnii,  tlie  inrni„^,al  t,ih,ni,..  th.ni- 
sci\v>,  ,,r  fi-,,111  thr  hiaiii,  ni-  (v,vhn.->pi!ial  lliiid.  In  the 
ivmainin-   ej^.t    cases    a    hn,„c|,iai.    ,„    „irM„t,  n,-    ■•land    ,.,- 

one  .d    the  ;.;ie,,t   („-a,n>  \va.  th,'  -nlinv  ,,|    the  CMltMIVS.       Of  th<' 

strain-,  n\  hacli,  ,,f  diivct  me„iii^,al  ur  ce,,d.n,-.pinai  nrif^-in 
'''^'"  P"'V'ii  tM  he  ,,f  hiunaii  t\;.e  and  thice  ,,|  hdxine  fvpe, 
''■'•''''  "'  "'"-  "'  iii'ln- t  n,,:;in  MX  pn.vrd  t,,  h,.  ..f  human' 
tvp,  and  tWM  ,,|  l„,\,n,.  t\pe.  I„  ,„i.'  nf  these  ,,,.,  ^.  116,).  the 
niemi,:^,.  tliMiiseh,  .,  the  him^  and  the  mes,,,t.Tie  olands  all 
vield.'d  hiciiJi  nl  hnman  |\p,,  „hile  the  l.mnehial  inlands 
V'l'lded   a  inixtine  ,,|   human  ,md   l„,\in,.  tvpes 

Am:. 111^  Knth,\  ,  ,i,.>  ,,|  ,aMs,  which  we  have  alicadv 
'■'■''■'■'■"■''  '"  •"  "•nn.,ii,.ii  \\,,h  pn]m.,narv  tu!).'.<nl..>i>,  tub,  ,- 
'111"!,,  n;.  ni:..i(is  ,s  ,n,.nti,,n,-d  n,,lv..n,v.  This  i„tn.,|H.„,-v  is 
pinhahlv  t,.  be  .•xplai,,.,!  bv  th,  hi.  t  th;t  a  la-,  pn,p,.,ti,.n 
"t  th.'  t\\,  iit\-.,,i.'  ,  hildi-.n.  ,n  ,\h,,-„.  b,,di,>  tul),'i-cul,)n>  lesi.ms 

'   St.'inin.v.T  (..,11)  ul„,   |,,,s   n,,.n,ly   ni.i.lc  ,i  >t  itL.t.c.il  exan,,!,,.ti..n  ..f 
tlie  post-n,..,tnn  .„,,,.  n,,i  .,,   ,|„.  i  „  „cral  .lospital  at   Haml)urK-Kp|.,  .,.1...  It 
stated  that  tiil.,.r<  iiln„,  i,„„ini;.lis  u.,.  .ilwavs  sor..n,l,i       t<.  tiihcuul,,sis  clsf- 
whcre,  :.n.l  ,!,,,,  ,„    ,  ,.,„,  ,,f  ,)„.  .as.-s  ,t  uas  part  of  a  R,-n,.r.,l  tu')crculo.sis 
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were  discovered  alter  death,  die(i  nf  ^oiiie  ikIk  1  (  aiise.  Mieli  .1- 
iiiie  of  the  specific  fe\er,s,  and  therefore  tlie  t!il)er(  iii(i>is  \va>  m 
an  early  staj^'e  and  not  \videl\'  disseniinat< d.  The  >in^le  ea-i  nl 
nienin^'itis  yiekled,  Itnth  frdni  broneiual  and  nie>'nteri(  ;;l.ind>, 
tul)ercie  baeilh  of  human  t\j)e. 

Park  and  Krniiuviede  ( itji  i )  anions;  t!ie  eases  ol  tnhen  uli'~i- 
win'  h  tliev  in\-esti,L;atetl  ela»ilied  t\\ent\'->e\-en  under  "deueral 
i.'A'd  Tuberculosis  including;  ^aninee;,"  and  another  thirt\-'ine, 
u\  which  there  \va-.  no  autopsy,  under  "'ruhercular  .\hninL;iti-.'" 
Thus  altogether  there  were  fiftv-cight  eases  in  which  n.eninL;itw 
was  present'.  The  results  of  the  inwstigation  of  the  tuhen  h 
bacilli  art'  gi\eii  as  follows: 


Type  111  (h^fiise 

Over  16  vrs         5-1 0  vvs        Under  5  yrs 

! 

Typr  of               Ivpc  m|        '       'I'v  [ir  111 
l)aiilliis                li.ii  iliii^                liii  illii- 

1 

H 

1 
I 

15           H           B 

H 

B 

("trii,    tiil>i  ii  ul'  i^i>    in- 

TulK'reul.u  iiK'iiiiiijitis 
(ti.)  .nUopsy) 

J5 

1 

Tin're  was  also  a  case  ol  a  child  who  died  ol  tubert  ulo'i> 
meningitis  when  thirteen  niontl;>  nld,  ;ind  from  whom  a  baiillu^ 
of  bo\-iiu'  typt>  wa>  cnlti\'ated  fnun  the  cerebro-sjtinal  lltiid  and 
oil"  of  hiunan  t\pe  from  a  meMiiteric  gland-. 

Thus  there  weri'  lift\'-nine  case>  in  all.  Hut  fur  oui'  pre-eiit 
purpose  it  ii  nece^sar\'  to  di\ide  tie  in  into  two  groups  a(  I'urding 
to  the  source  of  the  l)acilli  which  were  iiu'estigated  :  and  ulu  11 
we  turn  to  the  detailed  accounts-'  of  the<e  cases  in  older  to  sec 
whether  the  bacilli  came  from  the  meninges  or  cerebro-^pinal 
fluid,    or   from    son\e   lesi.iii    remote    frnm  the    biain   we    m<it 


^   CnllfCii;!  studies,  lies.  I  ah.  Def'.  ,'f  lliiilth,  K.y    imi     p    7. 
*  C^iso  M.  H.  strains  (>54  and  O51.  mentioned  at  Imit  if  i.iMi   nn  p    711  ,iiiil 
as.iiii  nn  p,  r,S 

'  lhi,l.  pp.  88  et  seq. 


57-  llHiK'   IKi-l-,   i\    MAN  :     II   HKK(  lliMv  .M|.;M.N(.in^        ;,,|, 

uilli  dlltlcllll^.      \\.    raiinot    in,,!    ■!,■(, nl.   ,,f  nvvr    than    Whv 


ca'jos 


.<! 


'•'"'11  i\\'-'-  liltvcasi.,  \\r  iiiii.t  Mil-  (Hit  niii.'t.m  in  uhi,  1, 
""Iv  th,'  ,  iiltmal  .  harachTs  ■,!  tli.  harilli  -.vtc  cI.UTmiiud  no 
•"iii'i.il  m."  Illation,  h,,,,:^  ,„;„i,,  j,„„„  ,,,|  j,„,^,,  „„„.,,.,,„  ^.,^^^,^ 
tlir  Iki.  ,lli  Nnlair.I  uviv  jiidt^,(l  t . , , ,. ,s.,  .s  tlir  rultiiial  .-liarart.T. 
uf  thr  hiinian  tvpr.  11, r  ivniaiiiinu  tliirtv-.mc  <a>L-^  arr  in- 
coi|)..ratr,IiMtli,  tai.lr  whirl,  will  ),HM.ntivtn|l,,\v.  Th.-vinrind,. 
all  till'  in^taiKv.  (,|  int.rn.iii  with  bacilli  ..|  l),,\iii.   t\-'.' 

Ol  \\u'  thirlx-nnr  ra.c^  tlu'iv  uv,r  iw.ntv  ...AVI,  in  which 
thr  Im<  ilh  W.I,.  Mhtainrd  (iinrtl\-  hoin  nimin-fal  tiilxirlc.  <,i 
tiMiH  (vrri)n,->,,inal  tluid.  Tuvntx-thiv,-  ,,|  tli.-i-  vuldfd 
'••"il'i  "I  i"""."i  tvpr  ,111.1  Inur  vi'ld.d  hanlli  ,:|  h,,vin'.-  tvp.  . 
l-i,.,H  ,,nr  of  thr.c  latter  howrvn  a  .•iijtuiv  ,,t  hnman  type  wa- 
ol.taiiird  hnn,  a  mesenteric  inland-.  There  were  .d.n  tour  eases 
I'oin  uhiel,  the  haeilli  >  anie  Imn,  .onie  part  other  than  r.i.  nini,'es 
"I  ■  'relM-o-spmal  ll'iid  ;  all  ol  tln-c  \  i,ld,,|  badllio;  hnman  tvi-e. 

It  w  reniarkahl.  how  \ .  rv  xoiin,:.;  were  the  majority  (,f  tli.' 
•-■hiidrri,  examm.,|  l,\  Paik  and  Krnmwiede.  X,,  |,'..,s  than 
fittoen  were  tw.  h,  month-  o;  under,  and  lointeni  hetuerii  the 
at,'e  ol  (iiir  and  two  \eai.. 

.\moni^  the  .a-e-  in\v,ti,u.ited  m  il„  (ieMnidheitsimt  hv 
K(>s>el,  WVhM  a,  d  lien.v'  and  l,\  MVI,,.,  and  Tante'.  we  inul 
ten  m  \\i,ieh  tnh,ienl,,n.  menm^itNor  tnhe.enlo.i,.  ,.f  tiie  hram. 
w.i^  pr.>ei;i  ..ion^  Aiih  nion  or  I,-.-  tnbereiilosis  elsewhere! 
'"  """■  "'  ''"-'•  '•<'--  t'"  I'.iulh  were  obtained  from  the 
'"'■■'"-'•''  '"  "'■'■l".d  tnbei,  l,>,  a.  u,ll  ,,.  tVoin  other  part^. 
"t  th.s,'.  MA-en  vielded  ImmIIi  o,  hmiian  fepe  aiirl  tw,,  bacilli 
ol  b.ivin,.  type.  In  oi,r  ea-e  th.-onlv  -train  of  banll,  mve^ti^ated 
came  hom  bronelnal  and  m.->nl.ri,    ,i;land-.      It  pi,,veil  t(.  In- 

"'    '"'^'''"-  '\T''        '■'"■  -I'l'-   "I   the-    patient-,  wa-  -even  veai- 

ol  aL;i. 

'  11"-  ".nivsi.m  of  tlu-v  nine-  .  as.-s  ,s  n„t  „f  „„,<  h  in.:.ort.,ruf  -ince  all  ..| 
III.,,.  «rR.  instances  ,.f  mf<cti.,n  «itli  human  iuImtcU'  ha.  illi  .!  at  is  to  s  iv 
tiuy  ucrc  similar  in  this  respect  t..  an  ..verwl,.  Im.nf;  maj,  ,,  \  ,.t  ,l,r  cases 
an.l  therefore  the  ..mission  of  them  n,al.-.s  x.rv  l.ttU-  .letter.  -,  e  to  the  ratio  .,f 
hiinian  to  l).)\ine  infecti.ni- 

-  (  ase  M.  li.  mintioneil  on  jirex  loiis  page 

'    i.,b.  A,be,tc„,  etc.  Heft  3,  p,  ,,.  .   /,„  /    ,,^.|,  „   J,   ^^ 


WIV 


TYi'Ks  or   rt  I!i;k(  IK  h.\(  iii  i   munh 


Thus  altdi^'i'tluT  uf  li,i\i'  (ill  caMS  ol  i^nnTal  ail)(i(iil<.-i> 
witli  inriiiiii^itir.  or  cmhial  tulxTck'.  in  tliric  ol  wliich  ili, 
infection  was  witli  l)o\inr  l)a(  illi  and  in  sixcn  with  hum. in 
l)aciHi.  Tiii'.-c  iattiT  inch idf  one  (No.  74)  in  whirl  1  the  nifnini;i'ai 
tulKrcKs  yi.idid  a  strain  ol  human  iNpc  while  ihr  nirMuUiir 
,i;landM  vicldcd  one  of  ho\ini'  tx'pc 

In  till'  ^ 'rir;,  (jt  (inl(hrn  who-.r  huiiijiatir  ,L:huid>  wcir 
examined  for  tuheiele  baeiiii,  after  deatii  from  \arious  ean>e>, 
h\-  IJngermann  in  tiie  Cicsnndheitsamt  (U)l^)  tliere  were,  a> 
we  iiave  already  >een,  tiiirly-nine  casts  in  which  tuberculou> 
infection  w,i>  found.  Of  tin-e  thirt\-nine  children,  twdve 
>uttercd  trom  tuberculous  nieiiinijitis.  The  bacilli  in  tin 
nieninueal  tul/ercles  tln'msehcs  were  not  iu\-e>tii;atrd.  hut  onlv 
tho>e  in  the  \ariou>  ,L,Mdups  of  lymphatic  f,'lantls.  hrom  these 
in  e\i-rv  in.-t.mce  the  bacilli  i><)lated  prowd  to  be  (if  hiniKin 
tvi'e.  In  one  ca^e  or,  \-  is  'he  .i!;<'  definitcl\-  stated  to  be  o\er 
ti\'e  years.  In  iuiother,  the  ai;e  is  gi\( n  in  one  place  a>  lai} 
yv:\v>  and  ii\'e  months  and  in  .mother  as  /i//  \iai>  .md  \\w 
month.-,.  This  ca>e  therefore  we  have  Ik  en  uuai)le  to  include 
in  th(;  tabulated  results. 

It  will  l)e  ■  einend)ered  th.it  liastwood  and  b'.(iririith.on  behalt 
of  the  Local  (iovernmeiit  Hoard,  e.xanm.ed  for  tubercle  b.uilh 
the  \arious  ^roui's  ol  lymph.itic  ,i;iands  taken  ])o>t-morte!n  from 
a  lai!,'!'  numbei  ef  children  who  had  died  of  .all  sorts  of  causes. 
.\moni,'  the-^e  we|,.  i'.iun.d  ninet\-four  iust.mco  of  infection  w'th 
tubercle,  and  anion,!.,'  tluse  inenir,,_itis  is  meiitioiu'd,  either  a> 
lia\iiii,'  been  di.ii.;iio--(  d  diirinj;  life  or  found  after  death,  thirty- 
tour  times.  Ill  one  ca>e  (N(..  100)  the  diaj^iio.^i.s  "  inenim^itis  " 
was  not  coiitirmeil  at  the  p.i>t-mortem  ex.unin.itioii,  ;iiul  in  >e\'en 
others  dia,L;no^.'d  a>  meniiiL;itis  tlnre  is  no  mention  in  the  post- 
mortem notes  of  confirmatory  e\iden(  e.  Vuv  this  rea>on.  and 
because  it  is  iK.t  clear  that  the  word  lueniiiLjitis  was  intended 


necessarily  to  im})ly  hibciciilous   nienini;itis 


these    ei^llt 


have  not  been  included  in  our  table.  Theie  ninain  then  tweiit\- 
six  cases  la  wliich  detuute  nieiiint^eal  tuberculo>i-  w.is  found 
•'iter  death.  Thnc  of  these  cases  Ni.kled  tubercle  baeilh  ,,1 
bovine  t\-;)e.  one  from  bronchial  and  nusenterit  f.;lands,  one 
from  mesenteric  ,L;land.-,  and  li\  ,r,  .ind  the  tlurd  from  liver  and 
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spleen.  I'ldin  tlic  n  luaiiiiiii,'  twnity-throc  th<'  tuiuTclc  liacilli 
\v.  ;,•  of  Inmiaii  t\pr.  1  he  tuh.i.  1,.  |i:u  illi  wiTc  i'iolat  d  mostly 
Imin  \,iii()ii>  iNiiipliath  L;lan(N,  ,iiul  in  no  case  did  the  cMltiires 
in\Tsti,i;at<(|  uuiif  tioin  tli'  niriiiii;  al  tui.vTclt's  tlu,  >fh  es. 
Aii   tile  I  hililK  II  ucii'  iiikIlt  un  years  of  age. 

■-  .i^c  ijij  1^  ui  iiiUrcst  .IS  .111  iiistancr  of  iiifn  tioii  .ith  1m)\  ,nc  tulK?riIi-  li.icilli 
c.iiisiiii;  .111  allll<>^t  pun-  iiicniiiKitis.  .\  niali.-  (  liild  ilied  just  undfr  'lirci-  years 
•  if  aKc.  \t  tlie  iiiist-tiiortoiii  i-vaiiiiiintion  thirc  w.is  "  wcll-iiuirked  iul>crcuk>us 
mcninpitis  with  ilassu.il  distiibiilidn  and  liilitTiIis  t-asily  visihic"  JJiit 
elsfttlicri'  thoio  w.is  ri  iii.irkalily  little  tM.l.iHc  of  tiilHiculosis  to  1m'  seen. 
Tlicri'  wiTf  iiid<'fd  traces  of  old  plcuri-  and  iii  the  lu  l;^  .some  eniphysema  and 
hronthitis,  but  no  e\  idence  that  ilies<  lesions  had  a  uben  mIous  origin.  The 
bronchial  glands  were  small  and  failed  to  infect  guinca-pms.  The  tul'erde 
bacilli  h.id.  probably  entered  hrough  the  intestine,  for.  though  there  was  no 
ulceration  .mil  the  iiusentenc  glands  ap()eared  normal,  the  latter  when 
injected  prodund  tiilnrculosis  in  guii"  ,i-pigs.  The  liver  w.is  the  only  organ 
which  showed  .my  change  of  a  tuberculous  character.  Beneath  its  capsule 
were  a  few  grey  fnci,  and  injnii..ii  ..f  .m  iiiiiiIm..,,  ..f  lart  <.l  ti.c  ..ig.ui 
produced  tul>erculo.sis  in  guinea-pigs.  I  hr  Im.  illi  lioi,,  l„,tli  h\rr  .iik!  mesen- 
teric glands  were  of  the   Uiviri    type 

(M  tlir  (Jl;!!!  c.i-.-,  omitted  for  reasons  iiiciitioii'.'d  aho\-c. 
one  iXo.  47j  VK-liied  d  l)o\ii)i  liarillii.s  fiom  liroiicliial  and 
lULM  nterii;  ,i,dands. 

Ut  tlii-  t(jrty-five  c-a>r>  of  tulinx  iilor,i^  which,  a>  w  h,t\e  >ei  ii, 
were  inw.sti^'atrd  lor  the  I.oc.il  (.o\ernment  llo.nd  li\-  A.  S. 
(■/rittitli  there  were  ei^iiteeii  in  whicii  there  w,i-  tiilx  leuloiis 
iih'iiinj4iii>.  Ill  none  of  these  c.i>es  Weic  tli-  tulx  n  le  liaiilli 
isolated  !roni  llie  ni.inn;;er,  tlieinselve>,  i  from  tiie  inain,  Imt 
tliey  Were  derived  in  the  ni.un  Inmi  Ivnipli.itii  ,i;huids  and,  in  a 
few  eases,  from  or^anMither  tlian  th.'  brain.  I  hiee  ea^e^  Melded 
bo\!ne  tubeu  le  baedli,  .iiid  .-ne  .i  mixed  euituie. 

In  thi.s  hitter  ea-ei  tliree  strains  oi  mlxreie  bacilli  were  iso- 
lated liom  two  1,'iiinea-pi-s  injected  with  the  eimilsilied  bidnchial 
,1,'lands  1a(i  ot  tlu-e  strains  were  pure  cultures  o!  bo\ine 
tubercle  b.ieilh.  while  the  tlii!<l  w.is  pronounced  to  be  a  mixture 
ol  linm.in  and  bovine  tubercle  bai  lili.  This  is  ,i  \  ,rv  curious 
result.  The  other  fourteen  case-  \ieliled  strains  of  human 
tiiben  li    b.ii  ilh  oul\-. 

Mitihell  (.im;  uucstigated  the  tubenl.-  baulii  obt.imetl 
from  tlu'  l\'mphatic  i^'lands  of  tw.Kc  children  who  di.  d  iii  the 
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^1  M.\I\I<^   (H    i.w  i>rii,Aii(iN- 
/  ubii,  'ildiis  Mrimii^i/is. 


."•/.-^ 


Over  I*"!        5    I'l 
voar^  \(,,i- 


rn.lir  .s  ! 

\riis      i 


Source  of 
bacilli  tested 


Author^ 


1  Vl"    nf        I  \|.c  of       'I  v|„.  ,,( 
ll.i>'llll^         h.U  llllls         I.  Milium 


II     i;     11     u 


\lc,im!;c;il  K<i\,il  ('(iiiiiiiissii  m 

Iiil>cr(  !(■'.,  lir.iiii  I'.irkanil   Kruniuiidc 

iir  tcichrii-  Kn-^scj,  \\ ChiT,  ut<   ' 

spin.il  tiiiid  Miti  hill   ... 


H 


^!  I" 


■|'.,t,il 


Suiiic  lviii|ih 
gland,  (ir 
ortj.m  (iihcr 
tli.m  lir.iin 


Kii\ mI  (in  iinis-i.'ii 

I'.ii'r.  and  Knmiw  irdc    ... 

Kossfl,  \\  rluT,  |■\^  ,' 

I'llKcriiiaiiii 

Ka.stUDod  ,ind  1'    I  '.riltiih 

.\.  S   (Inlhth       

Mitihrll 


Total 


Grand  total 


11"        5  ,  J 

-  j     4   I  o 

—    —  !    °  I  ' 

I         o       in   '  n 
II           I        IJ 
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19        2 
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'  Kcisscj.  Wclicr  .iiid  llf  11^^.  ,'.,,,if'  Ilrfl  i,  ]<  -,(1  airl  W.Imi  and  T.iulr 
ih,./.  Heft  (.,  p,  =ji. 

'   Intliidmi;  H  ("■    in  v.  IirIi  luliure-,  froiii  the  meninges,  lunj.;,^.  and  niesen- 
terie  glands  wm-  (d  human   iNpe  and  those  fnaii   hrori;  lual  glands  a  nii.vtiiie 
of  both  hnrn.in  and  lio\ine  types       [neludinf;  al.^o  H  i  j  ilassed  l)y  the  Conmii- 
-ion   as   having   \  lelded   a    iin\e<l    mtus.    hut   on   K'luinds   whii  h   seem    to   the 
writer   insniluient   (see  chapter  c^n   "Stal)ilit\    i  I   Type,"  p.   331), 

'  Ineludiii).;  ease  .M.  H.  in  «  hu  h  .1  etdinre  liom  thi'  meninges  was  of  l)o\  im- 
ty|)e  anil  one  from  the  niesentene  gland;-  of  liuni.i'i  t\p<v  .\  somewhat 
surprising  eombination  (/.■<■.  cil.  p.  9S). 

'  Inehiding  wise  74  111  uhu  h  I  he  mernnKes  yielded  ,1  e  ulture  of  human  type 
anil  the  mesentenc  gl.md^  one  of  lio\ine  t\pe, 

°    In   'uding  case    u    whah    yiehied,    through   t:uine.i  pig,   mieiKd    fnun   a 
luomhi.d   gl.ind,    threi-    str.iins   of    luherele    liaiilh   of    uhi,  h    '    luo    were    pure 
ultuie-,ol  ho\  me  tuherele  l..n  ilh.  ,uid  o,ie  ,1  mixed  i  ultun  of  human  .iiul  bovine 
iuberele  b.ieilli   '  {loc.  (It.  )>.   I  ^J) 


t7'>        UHl.Ki  I  I.(>-<|--   in    M  W        1     itI.Kl  1   1(11   -   MIMNc.lll>  (II. 

Il..~iiit,il    liii    ">ii  Is    (liil(li>ii    ill    l'.(linl)iiiL:ii.       In    -ix    <<\    those 

<  luliln  11   tlinr  W,l^  tillii  K  llliHl^  llh  1111114111-,        ll\i-  "I   III.  Ill   Well- 

uiul.  I    ti\.     \.,ii-   III    ,iL;r.       [wii    \itlili(l    l)u\iiii     li.ii  nil      ln'iii 
mi-iiitciir,   .mil   iiH-i  iiti  111-   .111(1    i(i\ii.il   i^laiuU   n -pi  1  1 1\  il\ 
.iimllici-  \irl(l'  il  liiiviiii'  iiibrK  li-  li.nilli  Imin  tin-  iniiiiiiL.'i  -  tliciii- 
-.(■ivi-, ;   wliilr  I  111  re  \iil(iitl  till  hit  If  li.n  illi  1  it  I  mill. Ill  t\  jii    In  nil 
two  111'  iiiiiii    >'t-  il  Uinpli.itii    ,l;1.iik1-. 

It  is  rnn.ii  k.ihli-  Imw  -Iioii.l;  i-  tlir  (Aiilinrr  .illnnlcd  li\  tlir 
rosc'arclii'>  "t  riii;rnii.iiiii,  nl  i'.,i-t\\iMnl  ,iiul  ]■ .  diitiitli,  .iiid  i.l 
.\.  S.  (irillitli  ill  l.uiiur  nl  tlir  cdiilIiisIiui  til, it  tlir  1 1 II nun 'II  pm  t.il 

111    iMtlV   111    llir    illlii  liiill    111    tlllHTCUloUb   lUi  ■luii^it  i-    i-^   allnidid 

l)\'  tlir  a/'  ii.i--.iL;r^  .liiil  imt  tlir  aliniriitaiv  r.iiial.  .X^^aiii  and 
.il;,iiii  iiiir  liiuU  ill  tlir  imir-  nl  ,ill  ihr-r  iili-rrviTs  that  the 
hnnulii.d  j;l,iiiil--  wn.-  .ilUrtrd  -r\rrclv.  aiitl  tlir  iiir-riitrriL 
-land-  tn  .1  iiiiuli  |r,-,r  rxtriit  i<v  imt  at  .ill       It  i>  niii.irk.iblr 

tun    llnw    (nll-taUtK     ill    tiir>r    i  a-r^   nl    llllritinli    [lirnll^ll    tlir    all" 

[)a>>aL;r3  tlir  iiilirnir  l,.ii  illi  tmiird  niit  tn  lir  III  tlir  liiiinaii 
typr.  On  tlir  nllirr  hand  thnr  is  ,1  rr-pri  tahh'  iiiiiiniity  nt 
casr.-  nl  iiirnin;4iti>  in  \vlii(  h  thnr  can  hr  im  rrasnnahlr  dniibt 
that  ihr  bacilli  passrd  111  thrniii;ii  tlir  intrsliiial  iniicnsa.  Siudi 
laM^  ha\'r  Miinrtinirs  brrii  tnund  tn  br  due  tn  the  bovine  type 
and  -ninrtinir^  tn  thr  linman  t\  i)r  nl  bacillus*. 


!    .  * 
■   <f 


Conclusion. 

Fiom  the  table  mi  )).  573  it  i>  (  Irai  that  the  .yiral  nia)nrit\' 
of  cases  nl  tiib(  rciilnu-  iiiriiiiit;itis  arr  (  aiisrd  bv  thr  human  type 
III  tubnclr  b,i.  ilhi-.  It  1-  i|Uitr  in  1. 1111  lin\vr\-rr  that  a  niiiimity, 
pnhaps  abniit  iN  pn  iriit.,  .m  i.nisrd  b\  bovine  bacilli. 
Bacilli  nl  this  t\i)r  luue  berii  iMilated  Irmn  tui)ercles  in  the 
inenin,L;t>  tluinsrlvr^  and  Imm  cerebrn--pina!  lluid  by  several 
ol)>rr\-rr>,   l:n,L;lish,  (inniaii  and  .\ini  lii  an. 

Tlie  1,'reat  in.ijnritv  nl  ca-i  s  air  ciused  by  tiiben  Ir  bacilli 
which  h.ive  brrii  inhaled  into  tlir  air  passaj^i's  of  t!ie  Iuiil;,  and 

have     I    It     r\idrlicr     nt     tlir     InUtr     tllr\-     lia\r     InllnWrd     111     the 

bronchial  f^laiul-.     In  such  (ases  the  bacilli  set  111  to  In  alvva\sot 
the  human  tvpe.    .\  minority  of  cases  are  due  to  tubercle  bacilli 


%  ■■ 


'   No.  (5.  n'p'iitL'il  !iy  .\.  S.  t'.riltith,  is  a  good  cx.iiuple  of  tlic  I. (tier. 


XMVl 
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.■)// 


^^'ll'll     ll'lVr    ImiiimI    Ihrir    W.iy     lll     tlllollKl'     llic     llltotlllo,    cUlcl 

hd\<  I,  It  i\i(l,in,-  ,,t  111,  II  p.is>a;4r  in  tlir  iiir^riitoric  ghiiids. 
>nuu-  m|  (Ii,s,-  ( ,iM>  aif  laiiM'd  l)\  Ikinhh'  and  others  l)v  liuni.m 
1  iil)rr(  l(    l>aidli. 

,;.      (n-ihiitl    I  hIichiiIksis   iiiii/  iiii/iulin^i;  Mtin>,i^i/is). 

It  is  not  ci^N-  In  traiiu'  a  drlnatidii  of  /^mcial  tubcrcidor,!?, 
wliiili  will  -ciAc  1(11  till-  due  m1i(  tioii  ol  I  ax's  lor  this  sectioii. 
On  ihr  oiir  hand  oin.'  wislics  to  iiK  hidu  all  ca^r^  in  which  tlu-rc 
'^  '  -idtiHc  ,,t  \\id(>i)rrad  (liNtrihution  ot  l)acilli  by  tiir  Mood 
^iM'.itii,  and  oil  tlh-  (.th.r  to  ,  \i  hide  >iu:li  rasi'S  as  ^liow  a 
luvdniniiiaiit  iiil<(  iiMii  ol  an\-  miic  orf^an,  such  as  would  cauM' 
thrill  toapjx  aidiinn-  lilcas,  Id  ussa\,  imiiiioiiary  tuhcrcnlosis, 
or  innim-itis  ratlin  than  general  tnin'rculosis.  It  wonld  be 
oluioiislv  niidrsiiai)lc  to  iiu  hid-  under  this  headin/,'  a  seVeiv 
case  ot  hni.i;  disiasi'  Ijceaust;  there  wltc  a  lew  tid)ercles 
in  the  si)licn;  |,,i  the  clinical  asptct  of  th.'  case  cannot  he 
i,i,'nore(l  111  inakiiii;  oiii  selection.  Il'it,  natnrally,  there  are  all 
de.yives  of  dissemination  and  li  we  aie  to  pass  ow  r  the  iniiio; 
ones  the  (piestion  arises  where  are  we  to  draw  the  liiu  .  Sonic 
in\es!it;atois,  suc  li  as  Park  and  Kruniwiede  inak-  their  o'  ii 
classilication,  but  the  ina]ont\-  f^i\e  little  help  t<iv\aids  framing 
a  class  of  general  tnben  ulosis  such  as  we  are  airniiit^  at ;  ,tiid  it 
must  bi-  imdeisidod  that  in  this  review  uf  the  work  of  \aiious 
.inthors  the  wntei  is,  as  a  rule,  responsible  ,or  the  selection  uf 
cases  put  into  this  dass,  and.  it  must  be  add  d,  to  some  extent 
for  that  of  the  other  classes  also. 

It   is  dilhciilt    to  a\oid   some  o\xrlappin!,'.      A  ^iven  case 

mav  be  interesting   I i  mote  than  one  of  its  points  of  view. 

It  may  be  a  \ cry  pronounced  casi  of  genera!  tuberculosis,  and 
\et,  perhaps  on  account  of  disease  in  a  joint,  one  which  if  would 
not  i)i'  riulit  to.'Xi  h.de  liom  thecatt'.i^orvof  boneand  joint  tuber- 
<  ulosis.  Instances  however  ot  a  case  beiii.t;  included  m  more 
than  one  elass  are  few,  and  wheiie\iT  a  repetition  occur.;  atten- 
tion is  direc  ted  to  the  lact  that  tli    case  has  apj;eared  before. 

.XiiKrii-  t!ie  cases  investigated  by  tlu  Royal  <  omirii.ssion  are 
six  wlii(  h  may  fairlv  be  considered  instances  of  general  tuber- 
culosis, and  in  the  records  of  which   there  is  no  mention  of 
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mi'ningitis  or  of  disease  pu  iM.nd.  mui  hi  ,iii\-  nin  oif^aii.  All 
these  Civses  occurreil  in  iliihlKii  uncin  live  years  ot  aj^e.  Ihc 
bacilli  Iroin  three  ol  tluiii  ut  ic  loiiiid  to  be  of  bovine  tsjn  , 
while  tiiose  from  the  other  tlnv.-  vvc  k    ot  Imni.in  \\\n-. 

riii^  i>  .1  r(inaik,il)lv  hi^,'li  proportion  ol  Im.mii.-  inl.ctions, 
and  IS,  as  we  >hall  m-c,  in  marked  contract  to  tli.  1.  'ilt->  ol  other 
authors.  It  is  howivcr  ta>ilv  e.\i)lained  bv  tlie  t.e  t  that  dnrint; 
a  large  pait  of  th  *  onnni»ion'>  l.iliours  cases  ol  pnniary  ab- 
dominal tubeicnlosir,  were  di  librrately  soniilit  out  and  sdectt  d 
for  in\i>tiiMtion.  All  IIum-  m\  cases  showed  lAidmce  of  infec- 
tion tln^n^h  thi'  alinuntai  v  tiat  t'. 

Talk  and  Ki  iiinu  i.  dr  .  la->if\  tW(nty-ri,L;ht  of  their  cases 
as  K'''>'i'il  tnl)en  ulosi>  witiioiit  nuninf^itis.  t\\ein\ -li\c  brinf; 
children  under  Tne  years  of  a^r.  Ilir  tulicic  Ic  l)aci!li  obtaiiuil 
I  mm  --ix  ol  the  latter  wm-  of  lio\inr  t\  pi.  I  hose  isolatec'  tioni 
the  rt  .nainiiif^  twenty-two  i  a>es  wi'ie  ol  human  iNl'e. 

Rotlie,  in  hi-  -^iri.-,  .ih'ady  refern d  to.  docribcd  live  cases 
as  miliary  tulx  tcuIom.-.  Tiie  ages  vaiud  iioiii  i  i-iit  months  to 
three  years.     All  \irld(d  tnben  Ic  I),h  illi  ol  luimaii  type. 

Among  rni^rrniann's  cases  aii'  ti\c  lain  lied  cithi'r  ^riicial 
tuberculosis  i>r  iniliarv  tuberculosis.  The  ai;es  varied  Iroin 
Idur  m.ait!:..  to  luiilv   lour   years.     The   tnbeirlc   bacilli   liom 

all   tlusr  cases   proveil    to   be   of   iMllliail    t\pe. 

i'ldin  the  cases  in\e>ui.;ated  i)V  luistwood  and  I  (iiiitith 
eleven  may  be  selected  as  iiist.iiices  of  .ueueral  'iiibeiciilosis 
without  menin.L;itis.  Ten  of  tlie-e  \  ielded  tiilnrile  bacilli  ol 
lu.in.in  t\i)e,  and  one  tubeiJe  iiaeilli  ol  !iM\ine  tvi'e.  I  Ins 
lattei  was  c'\ideiitl\-  a  ( a-e  of  intestinal  ill\a-^ion.  ]5oth 
liniiKlii.il  an  ine-eiiti,ic  i;!and-.  were  altecled.  init  the  latter 
were  the  more  seveicly  diseased,  and  there  wa-  aKo  tubcK  nious 
peritonitis.     The  child  was  two  years  and  three  months  old. 

Of  the  c.i-es  in\estiL;ate(l  by  A.  S.  (iiifti;h  loi  the  Local 
(ioxcinmeiit  lio  id  there  ai.  loin  which  max  be  included  in 
the  das-  we  are  now  coiisideiiiiL;.  .\ll  yielded  tubercle  bai  illi 
of  human  tvpe. 

'  Till'  tliix'f  rases  uliuii  vn  Ic'.nl  l..i\inc  li.uilh  .iic  II  i  |,  H  U.  ami  II  .s.j. 
Tlie  first  two  will  l.e  l..ur,.l  in  \.]  ii,  An'  hil  /w/-  /.'  C  7  .  .iiul  ll,.-  last  1:1 
vol.  r.  I-'tn.  h'if. 
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Ainorif,'  Mitchell's  cases  arc  Imn  i|,-,  nli.  d  ,is  -.  n.i.il 
tul)ci(  ul(,>i^,  ,111,1  III  will,  li  thriv  I.  II,,  III,  nti,.ii  ,,|  iii,iiiiif;itis 
Ail  o,(iimcl  111  \,.iiii!;  .hiklivM.  and  ,ill  \i,|,|,  ,1  n.iiii  \.iii,,ii> 
Ismiiliatic  {glands  tulhnjc  !)a(  iiii  ,.1  j,iini,,n   ivj.,. 

General  'J  ii/u-nit!nst\  c.illu'ut  Moiitt^itis). 


Over  16  yrs       5-if.  ym  Under  s  vrs 


Aiillmr^ 


Tyi'f  of 
l>iuillu.s 


TyiK-  c.f 
l>ai  illii>> 


I  ypc  (>( 
l),l(  illiis 


II        r. 


Koyal  l■|.rllllli^^i()n 
I'ark  .mil  Kriiiiiui,  il. 
Kotlie       ... 
I'lijioi  iii.inn 
ICast\vi.i)(l  and  I',  (■rillitii 

A    S.  (Irilhth       

Mil,  lull 


i 

,( 

i 

<i 

3 

0 

4      1 

I 

I 
1 

I) 

Total 


|,  i,> 


Ci')uii(siii)i. 
1-1,1111  tlii.-.  t.iM,'  w,-  -,,■,■  th.it  M\l\-tliiv,  caMS  nl"  -.•lu-ial 
UilHTculo^i.-,  with, lilt  iiiiiiiii^iti.-.  lia\.-  Ihvh  inv,  ^ti-at.d,  and 
that  10,  ,11  lUMilv  i()  |.,T  ,  .lit.  ,,1  tlinn,  h.iw  yuldrd  haiilh  (il 
boviiu'tviir.  llwcwvnt,.add  thr  i-'2  cas,-s  nl  iii,.iiii|n,ti.,  u|ii,]i 
includ,  (1  _>j  (,.r  iN  jht  iviit.)  Ika  m,.  ml,  ( ii.ni-,,  w,' >li,,ul,i  have 
ill  all  i.S^  ea-,'.  ,,|  wlucli  tliuty-tw,,  ykld,d  h,iviii,.  Ikk  illi,  thus 
f^iviii^'  a  i)iM]i,.rti(.i,  ,il  li,i\iiie  inl.ctinns  in  ,i;,ii,ial  tiihen  nl,.^-is 
1)1  all  kinds  ,i|  1;  ,;  per  ,vnt.  llus,'  numh,  is  pml-aMv  i.wr- 
ivpreM'iit  the  iM-,.p,,rti,,n  nt  l),.viii,'  ml,,  tion>  in  mkIi  rases, 
iiwin-  t,i  th,-  ni,ili,,d  liv  which  th,  K,,val  (  cmnu.sMon  cases 
Wen  s,'l,',tvd.  .\lni,,-i  ,ili  ih,  ;,|..taii, ,-,,!  infc,  ti,.n  with  l>.,vine 
b.icilli  h.ne  ,i,cuii,(.l  in  ,  hiMi,  11  1111, ici  Uw  \(ar-  ui  a"c. 
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\\,  ii,,\.  II.  \t  III  .(iii-idii  1.1-1--  "t  i)iiinar\-  ithd.'inui.il 
ml).  II  iil.)>i>,  .  Ii.iiai  I.  ii/nl  p.iiliuiLiii>-  l),\  (iis.avc  nl  iin  •>■  nl.  n. 
f^laiid^,  ami  111  »>mr  cusfs  also  by  that  of  intistiius  and  i'  n 

t,, II. Mill  -^rMial  la-.s  (.1  imuiaiN'  al'd.  ,1,  --lal  tnl..  i.  nl..si> 
wIikIi  Ird  tn  j^.'iuial  lull.  I.  111., -i>  ,\Ui\  111  -1-111'  m-t.iiHi^  to 
iiiri\iii,^;iti>  lia\f  all.  ad\  1"  .11  >  i.iwid.'i.'d  uiid.  1  ,ui..tli.  1  In  .i<ling, 
.111,1  It  1-,  dilli.  Mil  t.i  kiM'U  \\li'  111'  '  I"  11"  l"'l'  '1"  '"  '"  ''"^ 
cati'K"iy  alM>.  1"  d'.  -"  u..iild  d.mlitl.^^  rr.-at.  a  inm,'  ."in- 
])r.-li.-nvi\i'  -n'M]'  "I  tliai  l^llld  "I  lubvK  iilii-,i>  wliii  li  li.  1:111-  witii 
iii\.i-i"ii  llii.HiL^li  th''  iiit'-tmal  mucosa:  t>iit.  <,ii  tli''  "lin  1 
hand.  It  U'.nl.l  t.  ii.l  t"  l:i\.-  a  lal-,  inii.tv-i"n  -.1  tii.'  1.  Iati\. 
uiiportaiu'.'  <>1  til.'  p.ut  iili\'d  li\  1m. Mil.  tuli.  hK  ba.illi,  li.r, 
a^  \Vf  shall  sec  iiit.Tti.m  with  lh.it  l\  p'  "I  "lu.ini-in  i--  1 .  l.itivcly 
inu,  1,  .■,,niiii..ii'  1  ,11  tlii-  cla>-.  "I  IhIh  p  il'-i-  tli.iii  111  those  we 
h.iv  alr.a.K-  " m-id.  r.il,  ->>  tint  t<.  i.  p.'at  -."iiu'  .il  tlifso  cases 
\v.iiilil  li.'  I"  .Iniilii  atf  .111  iiiidii.  iM..p.irti(Mi  ot  huxiii.'  inkrtions. 
Oil  th,'  uii.,1,-  It  ha>  app'.in.l  1"  >t  t"  a\ni.l  1,  p,  liti.iii  a>  lai  a^ 
possible  and  wf  have  t..ii>.ipi'  r,tl\-  ,\.  lud,  <1  tli,  m. 

\Vr  shall  tluTctorc  .mi-i.l,  r  in  tin-  -,  ,  timi  ..iil\  tli..-.-  .  a.-.s 
in  whi.h  th.-  in.-,,  nt.i  i'  ,l;1.iikU  .  ..i.taiii.'.l  1. -1,111-  "bM.m-lv 
,,1.1,T  au.l  ni.iiv  advaiK  .  .1  ih.in  tli,-.  .  U  .uiv,  pr.-.m  111  br.uuhial 
and  ciTvical  ^laiid-,  ami  in  wln.li  tli.'i.'  ua-  ii'.  N'TV  -n.ius 
g.'iicrali/atiim  b.A.nul  tin-  abil.'ininal  iM\it\-,  .iiui  t,,  tli.-''  uv 
inn-t  ad.l  ,1  1'  w  ,  a-.-  in  win.  h  th.H'  ua-  no  ol>\ii'M>  tnb.'miloiis 
di-ra>c  anwvli.i'  .  but  111  wlii.  li  it  wa-  pi..\.  «1.  alt.r  d.atli  iVom 
caUM's  otli.i  tli.iii  tnbri.ul.i-i-,  that  the  in,  -.lit.  ru  t;laiKls  aloiK- 
were  inf.'.t.d  with  iiib.i'  1-'  bacilli. 

Ih.'  .\i-p''iidi.v>  t',  th.'  K',p.iit-  .f  th.'  R.'val  rommi>sion 
contain  ten  (a-,>  ulii'h  coniorm  to  tins  d.linition.  Of  six 
cas.s  iind.T  liw  war-  "t  ai,'.'  two  vi'ldcd  tnluTcl'  ba.illi  of 
hninan  x\\^''  and  |.>nr  tub.'iclc  ba.  illi  of  bi>viii.'  tv|>.'  In  thr.'e 
cases  b.tw.  .11  th,  ai;.-  n(  Uvr  and  sixt.in  this  proportion  was 
reversed,  two  vi'ldinu  tnb.rel,-  ba.illi  of  human  tvp.'  and  one 
tubercle  hacilli  oi  b.,vi,i.  tvp.  .  i'h.v  was  in  addition  a  case 
of  tub,'reiil..-i-  in  ,1  in.in,  -.A.iitv  years  of  aj^e.  who  was  found 
after  death  t.i  li.iw  tuberculosis  of  the  mesent.ric  and  retro- 
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|Mi  iImikmI  f{lands,  and  intostiii.il  hIIm  -idn-,  Imt  hm  hiIk  h  nlo-is 
else  wild  !•  In  tliisrasi'  A.  S.  (iiilhtli  ulit  hik  il  ludii  .Mn>  m  iit<  i  n 
l;I;mi(I  a  <  iiltiiif  ol  human  tvp<'  and  linin  a  n  tni-|M  iituucil  l'I.ukI 
(iiic  '  ..iitaininf;  l)ai  illi  "t  Initli  liuiii.in  aiul  hn\  iur  t\|M  -s.  Takint; 
all  till'  ten  cases  ttij^etliri  \\i  tim.  a  i>ici|"ii  tinn  (.|  alM.ut  -u  pi  i 
t(  III    I'f  Ixtvine  infections. 

It  v^f*  wrrc  t')  Mil  htfti*  all  t'tis4's  i|lH)>Mn^'  cn  uli-ni  r  <a  iiiin  tion  throiiffli  tlii' 
intr->tinal  ix>rtal»  wliclhor  complnatfd  with  tiiU'ri iiIhiih  iiieninKiti>  "r  soridus 
luiliniiiiary  iliw.isf  ur  no,  wo  nIidiiIiI  liavr  in  .ill  twenty-i'inlil  i  as<'  of  wliidi 
lliirtixn  yic'lilod  Imimiu' baiilli,  lliirtt'tn  hiiinan  liaiilli  aiul  t\Mi(ailults)iiuxt\ins 
lit  iKith  tlicsi-  tyi>cs.  Thu.s  thr  cxi  liiMiui  nf  <  asis  witli  ]iri'|:cin(lcratil  ilis<an' 
in  pia  mater  nr  liinxs  iloes  not  alter  tlic  pr()|Hirtiiin  n{  luinian  and  iH.vinc 
inU-i  tiiins. 

Ill  n»i'7  W'lhiT  <lrr\v  up  a  ^imimar\'  nl  all  tin-  i  a>i>  iiui'-fi- 

U'atiil   IIJ)  tn   t'lat    tilllr  .it    till'  <ir^i|l|i|ln  it-,iint .        Il|i-r   ilH  liuli'd 

twiiitv  I  ■i-'i'.^  Ill  "piiinatA  '.iitr-<tiii.il  .iiiil  nil  ~rnti  rir  liilni- 
1  nlii-i^"  aniun,!.;  iliililn  n.  .md  ^i\  r.i-r-  nj  tin  -anir  kind,  and 
tlni<  111  pcritiiniti'-,  and  nui-  ..|  tMlii'iriilii--i^  nt  tlir  irtrn-pirri- 
tiiiiral  ,!L;laiKls  aniMii.L;  adult-.  Ht  tin  iwiiitv  i  a-M-  ni  i  Inldrm 
tliiit.i-n  \iililid  111  i\  iiir  li.uilli  ,ind  -i\  1:1  liuin.in  li.ii  illi  :  uliilr 
111  tlif  till  .aliilt^  ninr  \  Iridic!  lium.in  h.n  illi  ,ind  mii  a  ini\.  d 
rultunv 

I  I  \\r  rXrltldr  1 1  h    1  .l-i  -  1  i|   11  h  lUllL^lt  i-  a  111  I  L;c'nrr,ll  tulli'K  llln-1- 

wliii  li  li,i\r  alii-adx   lin  n  d.  ,dt  v  itli.  tin  ir  ii  iiiani  turnt\'-thrrf 

ra>r-,    n|    wlllill    rlL;llt     Wrli-    .idult-,    rILlllt    rlllldl'll    hitArrll    t'ui' 

and  >-i.\trrn  \i,ir'-  and  -r\in  inl.int-  nmli  r  li\i-  \iai-  nt  a^i-. 
.\miini;  tin-  adult-  oni-  ill  ;  ■)  \ii  Idi d  a  iiiiMiiir  nl  liai  illi,  and 
the  n  >t  li,i(  illi  111  iiniiian  t\pi-:  nt  tin  i  liildrcn  lixr  \'nldrd 
l>i)\ini-  and  tliicr  liunian  h.n  illi  wliilr  ul  thr  iiilaiits  Iniir 
\irldrd  liii\inr  and  thin  hiiniaii  hai  illi.  1  hi!>  nl  thr  ia>r- 
iiiidrr  si.xtrrii  \i',ir.-,  d  ■  pr;    .  mt.  v  ir'drd  liii\inr  hacilli. 

Park  and  Krnni\Mrdr  nn  liidr  undn-  tin-  Inadiiit^  .Midmninal 

ruhrrrnjii-i-    nlll\-    M\rn    nl     thril'    cases.       Thnr    Wnr    linWiArl- 

niaiu'  nthrr  in-taiui>  n|  tnhrn  uln-i-  wliii  li  ,i]i]irarrd  In  luna- 
l>rL;un   in    tlir  alxlninrii.   but    thcsr   had   Ird   tn  srrinii-  disra-r 
rlsrwluir  and  had   hrm  rrlruatrd  tn  nthrr  I \lti  t^nrirs.      Of  till 
seven  cases  thrrr  wrrr  tnund  ti  >  hr  inlnti  tl  with  human  tnhrrcle 
hai'illi  and   Inur  with  lin\inr  tuhnilr  liarilli. 

()t     Ii!ntlle's    ra^e^    it    i>   nlllv   ini--.il)lr   tn   iiuiudr    tWn   III   tlu» 
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class.  Tin  re  v\a^  no  \'i>il)li'  tul)rrcul(isis  in  cither;  bnt  in  cacli 
tli(^  misriiti  lie  u'iaiids  priAcd  iniVrti\'"  to  ,t::nin(>a-pi,L;s,  while  thi 
bmniliial  ,L;hnKl<  (h<l  not.  In  Ixith  ea^cs  the  ti.bercle  bacilli 
proviil  to  he  (il  human  t\'pe. 

Tn  rnL^crniann's  pajicr  precise  infurmation  is  pi\en  as  ti' 
the  Illative  (lemic  iif  S(\-erit\-  (it  the  cHsease  in  the  N'arioiis 
irronps  ol'  Knipliatie  inlands:  so  that  it  is  easy  tn  a>si;;n  the 
cases  to  Dill-  i>f  three  classes,  accnrdini^  as  hronehiaj,  inesenteric, 
or  cer\'ical  inlands  are  alone  or  jiriiicipallv  atteeted,  or  to  a 
fourth  class  in  \\hi(h  two  or  moii'  of  these  f^rroujis  <■(  t;lands 
are  nmre  or  li>s  e(piall\-  in\"oI\i'd.  ("a^es  which  showed  tuber- 
culosis of  hui,L;s,  nicnint;itis,  or  .general  miliary  tubiTCulosis  have 
already  l)een  picked  out.  Tin  re  remain  three  cases  which  can 
be  rcjciarded  as  instances  of  primarv  abdominal  tuberculous 
infection.  Tn  all  the-i'  tases  death  was  independent  of 
tuberculosis.  In  two  of  them  detinitelv  tid.ierculous  K'sions 
were  limited  to  the  mesenteric  t;lands ;  while  in  the  third  all 
three  t,'ron]is  of  ,i,dands  appeared  normal,  but  on  injection  tin- 
mesenteric  alone  caused  tuberculosis.  The  tubercle  bacilli 
frfim  two  of  these  cases  (both  infants)  W(M"e  of  human  t\pe. 
Those  from  the  remainin.i,'  ea>e,  a  child  of  si.x  \'t'ar>-  who  died 
of  sepsis,  and  in  whose  bod\'  three  caseous  ni(>senteric  f,dands 
were  found,  were  of  bo\-ine  tvpv. 

In  I'lastwood  and  ¥.  ririflith's  series  there  are  eiirht  cases 
which  ma\"  be  regarded  a>  iiwtances  of  ])riniary  tuberculous 
infection  of  mesenteric  ulauds.  In  thriH'  of  these  there  was  no 
obxious  tuberculosis  ainwheie,  the  children  hax'int,'  died  ol 
diarrhiea  and  wasting,  In  art  di>ea-.e  oi-  accidint,  but  in  each 
case  injection  of  mesenteric  f^land^,  into  ,i;ninea-pii;s  caused 
tuberculosis,  while  injection  of  bronchial  .glands  failed  to  do  so. 
Cultures  were  obt  lined  in  each  of  these  cases  from  ,i.;uinea-pigs 
inoculated  with  the  nie-eiiteiic  Lilaiids.  In  two  ca>e~  the  strain 
of  bacilli  proved  to  lie  ni  bo\ine,  and  in  one  of  le.man  type. 
In  one  ease,  ulure  the  e;\use  of  dciith  was  heart  disease, 
tuberculous  lesidtis  Were  found  in  the  nieseuteri<' i;l;uids  but  not 
elsewiiere.  These  glands  \-ielde(l  a  strain  of  bai  illi  of  b<i\ine 
type.  Four  were  cases  of  tuberculous  ])eritonitis.  Of  these, 
three  xieldi  d  bacilli  nf  bovine,  ,uid  o;ie  bacilli  of  human  type. 
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In  one  of  thcso  cases  inlictctl  with  bovine  tubercle  bacilli  ttii  re 
was  some  tuberculous  bmnclio-pneuinonia. 

In  the  series  of  cases  invisti^^'ated  by  A.  S.  (iriftitli  tor  tin- 
Local  Government  Board  are  three  which  may  be  regarded  as 
instances  of  pritnarv  mesenteric  tuberculosis  without  serious 
dissemination.  One  of  these  died  of  "tabes  mcsenterica,"  one 
(if  l)roncii(i-iHicunioriia  apparently  non-tuberc\dous,  and  the 
tliird  of  an  accident.  Tlu'  bacilli  from  the  first  and  last  of 
tiiese  cases  ])ro\(d  tn  be  of  bovine  type,  wiiile  that  from  the 
second  case  were  found  to  le  of  human  type. 

One  (if  .Mitchell's  ca^es  was  an  instance  of  tuberculous 
peritonitis  in  a  ciiild  a  viar  and  hve  months  old.  The  caseou> 
mesenteric  glands  vieldixl  a  culture  of  bovine  tul)ercle  bacilli. 

Abduiiiiiia!  1  iibctcidosis. 
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Conclusion. 

TakiiiL;  all  c.ises  of  abd(Mninal  tuben  uhisis  and  excludint; 
>uch    as    had   de\eloped    preponder;uit    di>ease  elsewheic   than 

'  \  (  iilluri-  I'f  tiiinian  tvpc  was  nbt.ilncd  fnmi  the  nicsentcru  glands  ef 
this  casf,  .ind  cim-  >ont, lining  both  liciviiu  .md  hiiinaii  bacilli  fnnii  a  rt'lio- 
Iicritoncal  gland 
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ill  tlir  abdominal  caxit^',  and  whit  li  Iia\r  alicaih'  hern  dealt 
witli  in  iitiuT  (la— .i.'s.  and  (■\(  liidiiii^  al-o  tlic  (twc)  (  .ixs  iii 
wliicli  Ixitli  t\|>cs  (it  baiilli  were  prcMiit,  \\c  liiid  that  r.itlK  i 
inure  than  halt,  (ir  td  he  nKnc  jMccix'  ik  arl\  51  jier  cent., 
were  caused  1)\'  Ixinuk  tiiheK  le  bacilli.  P>iit  the  jiropditiiiii  is 
,L;reath-  attected  1)\'  the  relative  nuinher  df  adult--  and  children 
examined;  for  anionL;  the  adults  there  \\a-  no  ca-e  of  pure 
infection  u'ith  bovine  bacilli,  and  amoni;  tlu'  children  and  infants 
considerably  more  than  half,  or  iiearlv  60  per  cent.,  wert-  of 
this  kind. 

5.     Tnhi'm(losis  i>f  ISri'ih/iicil  (Haiiifs. 

\\V' must  iiext  coii>ider  ct  rtain  ca^e^  ot  tulierculoii>  infection 
where  the  bronchial  glands  ari'  al'fei  ted,  either  alone,  or  to  an 
()b\-iously  ^.^reater  extent  than  the  mesenteric  oi"  eei  \ical  i^laiul^. 
And  again,  in  or(l(  r  to  a\did  inclusion  ot  ca-e--  uhii  h  ha\e 
ali('ad\-  been  consitlei'ed  under  another  Ik  adini^,  instances 
showing  general  tubirculoMs,  meningitis  or  marked  pulnionarv 
discast'  will  ha\-e  to  be  omittxl.  'i'liis  omission  limits  iis  \'erv 
largely  to  cases  where  tuberculosis  (jf  broiK  hial  glands  is 
discox'ered  uiiexpectedK',  alter  death  from  other  causes  than 
tuberculosis. 

Among  the  easels  wliich  the  Royal  ("ommission  imcstigated 
there  is  only  one  wiiich  falls  under  this  head.  Ihis  was  {\l  21) 
a  girl  who  died  at  the  age  of  si.\teen  of  heart  disease,  and  in 
whos(^  body  caseous  bronchia!  glands  were  found  \\itlioiit  sign 
of  tuberculosis  elsewhere.  The  tnbi  i<  le  bacilli  (  ullixated  from 
these  glands  pro\-ed  to  be  of  human  t\pe. 

One  of  the  cases  investigated  at  the  (n  sundli'  itsanit  w.is  ot 
this  kind  (H  33)^  In  a  child  of  four  and  a  half  \-ears,  v.  ho  died 
of  colitis  and  coinulsions,  ceixical  mesenteric  and  bronchial 
glands  Wire  all  enlarged,  but  the  broneliials  alone  wxre  caseous 
and  partly  calcare(ius.  A  strain  of  tnliercle  bacilli  raised  from 
a  guinea-])ig  injected  with  an  ennilsion  of  these  glands  pro\cd 
to  be  of  human  i\\)v. 

b'oiir  of  Rothe's  cases  tit  into  this  group  all  children  under 
two  years  of  ag(.'  who  died  of  somi'  cause  other  than  tuberculosis. 

'   Inc.  at.  I  left    i.  Ji.  79. 
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fn  dill'  (  a->i'  (Ncj.  ()  xiiiic  (it  till'  1)1 1  111  I  liial  ,!^l,iiuiv  wiic  i  alcairmw. 
Ill  aiKitlirr  (Nil.  N)  tlicM'  i^laiiil^  liMik'-d  su-|iii  mii-  and  prnxokid 
tulicn  iili)>i>  in  L;iiiiu  a-|n,L;-,  wliiir  ni  tlic  two  k  niainin:;  (No.  V> 
.iiiil  i)>i  iK.tliint;  i^  >ai(l  <<\  tli-ii  .ipiu  araiK  r  Imt  tiux'  (aii.-i(i 
tnl)(  ri  ulii-i-  when  iiijtcictl.  'Iluic  (ioc--  iidt  apjuar  t(i  lia\f 
l)ifii  aii\'  till"  I'liiiius  infect  Inn  in  tin  x-  f'Hir  rasc^.  iX'  rpt  m  tin 
lironc  liial  f^laiuU.       Tlic  hai  illi  tn.n,  all  d  lli'  111  wrw  nl  jnmiaii 

t\])c. 

AniiiiiL;    till'   ca-c-,    inxc-ti^ati d    l)\-    I  iil'i  rnKiiin    Imir   (omc 
under  llii-  hiadini;.     One  a  lime  died  n|  tnben  uli'>i-.     'I  he  extent 


i|    the   di^eaM'    in    tl 


ii>   I  a-e'    i>    iKit    iiinrded.      The   luinuhia 


^laiuU  uei-i  enlart,'ed  and  (■a>e(iii>,  the  nuseiiteries  >liulitlv 
enlarL;ed  and  the  cerNicals  apjiarentlv  iinini  il.  All  three  sets 
>>\  i^l.nuK  ean-ed  tnln  reuln^is  in  ,!;iiinia-]iii.;>.  In  twn  ea>es  the 
bniiichial  inland-  wire  the  onl\-  ))art>  \i-il)l\-  alh  (  ted  with 
tuherele;  while  in  the  reinainin^i^  eax^'  an  a])|>arentl\'  iioiiiial 
hnmehial  inland  raiwed  tnlierenlnsis  nil  injii  tinii.  The  tuherele 
bacilli  Irniii  all  tlie>e  cases  pnixed  to  helimu;  tn  the  liunian  t\])e. 
I-'dur  1  a>e-  !ii.i\-  he  claimed  Inr  thi>.  cla»  Irnin  luistWdcid 
and  I-.  ('iriliith'^  <erie>.  All  declined  in  chiklnu  between  the 
a^es  dt  jijur  and  ^e\  (  n  ye,ir>  whd  died  nf  xariinw  i  a  uses  uncun- 
iiected  with  tubereiildsi-..  In  diie  the  iiiajdrit\-  nl  the  bronchial 
ulaiids  Were  enlar,i;ed  u])  tn  the  >i/t' dt  thrusli>' ei;L;s.  There  wa- 
a  -mall  caMnu^  Uddule  and  a  lew  minute  tubercles  in  the  luiii^s, 
and  Sdiiie  s]>ai>el\-  Mattered  tiiberclo  in  the  s})leeii.  In  aiinther, 
bi -sides  a  cased  calcaiedus  iiddule  as  laii^e  as  a  jiea  in  a  brdiichial 
•-;land.  tin  re  was  in  addition  a  nni!  i!e  ot  much  the  same  size 
in  the  luni;-.  In  the  third  ca-i  a  (  alcaieous  bmnchial  inland 
was  the  dnl\-  [uirt  \isilily  atlected,  while  in  the  jdurth.  in  uhn  li 
di'atli  had  dccurred  at  the  a^e  nt  tnui  Imm  "  .niaiiiia,  "  an 
apjiareuth'  iii.rnial  britnchial  ,L;land  pruxcd  inlecti\'e  nil  injection. 
The  bacilli  derived  tVdm  this  lattei  case  proxed  tn  bi'  d|  bd\ine 
tvp'',  while  thdse  trdiii  the  other  three  Were  dt  human  tvpv. 
In  the  ( a-e  wiiere  a  bd\iiie  bacillus  was  deri\ed  from  an 
ajiparenth-  normal  hrdiicliial  ulaiid  the  mo.nterii  inland-,  whic  h 
also  were  unalteri'd  in  appearance,  were  inji cted  into  ^uiin'a- 
pigs  with  ncgati\e  results. 

'  H  XI,  loc.  cit.  Ill  ft  IJ,  J).  179. 
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Imciui  a.  S.  (irillitir-  I  a-rs  Iniir  may  bo  scIim  trd  h.i  inclu>i(>!i 
in  tliis  ^niii]).  Tin  aL;r^  niim^d  trum  cIiatii  iiiniitli^  to  "ix 
V(-'ai>-.  Nnii'-  'ii  tlKiii  (lird  lii  tiilit n  nii)-,i-,  I:i  mn'  tlnir  was 
a  iliiiihllnl  IciiiUiiiL:  Iihu-,  in  a  luMiidiial  ulaiul  uliiili  ]iii>\((i 
inl.-iti\c,  and  tli  i.  \\r\<-  aUn  -diiic  (.•asid-imnilc  nl  !■  ■  i  iii  tlif 
■^plirii,  bill  tin -I  did  n.it  priidiKv  tnl)iTculM-,i-,  (,ii  injc(  tinn 
'I'lir  (  liild  aged  cl.Acn  in^  iitli-.  liad  dirtl  nl  Ijhuh  iin-iinriinioiiia. 
In  iiiu'  (a>r  til''  hi'iiK  Ilia!  ulaiid-  were  caseous,  and  im  dtln  r 
parts  wiTc  alii't  ti-d,  and  in  tlir  twd  n  niainin;,'  caM^-  a]i]iarrnt!\ 
normal  broniliial  i,'lan(K  ]>ro\(iki(l  tnlun  nld-i--  on  injection 
into  L;iiiiua-pi,L;-,  uliih'  tlir  nu -eiitdic  _L;land-^  laiKd  to  infect. 
Tile  bacilli  in  ryrvv  ca>e  beloiii^cil  to  the  hnman  tvpe. 

Thu-oiit  ot  the eiLili teen  ea-e-- ill \ estimated  b\  \arions  author- 
there  isonhoiii  ill  which  the  broiiehial  (glands  contained  abo\-ine 
tubercle  l)acilhi>;  and  that  \\a-  in  a  ca^e  win  re  there  was  no 
\i>ible  >iL;n  ot  tubi  rculo-.i>  i  itln  r  in  tlu-r  L;lai.d-.  <  .r  ( l-ew!ien  . 

Byoncliial  Gland  Tuberculosis. 


Autlmrs 


lypi'  iif  l)aciliu^. 


Ilunian  liovinc 


Kovai  Coinimssidii          ...                       i 

o 

Cfsiinillii'its.mit  (Wc'.cr)                      i 

f) 

Kdtlio       .| 

o 

fiif^i-rmann         ...          ...                     .( 

o 

l!.Lstuci(iil  and  I".  C.rilTitli                       \ 

I 

\    S.  C.riltitli       ,) 

o 

Total 


('I'liclusicn. 
I^imaiA-  tnberciilo>i>  ot  tlie  bronchial  glands  is  caused  in  tlio 
great  majorit\-  ot  cases  bv  the  Iniman  tubercle  bacillus.  The 
evidence  of  the  prei)onderance  of  infection  with  hnman  tubercle 
bacilli  in  ca-(  >  ol  brum  hial  inland  tuberculosis  would  be  ^L;n  atJv 
increased  it  we  wi  re  to  include  cases  of  general  tubcriulosi^, 
meningitis,  etc.  in  whieh  there  is  evidence  of  primary  disease  m 
these  glands. 
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<).      J  nbcrculi/sis  uppaicntly  r>iiiuiiv  in    /,.■(»  <>i    more 
firoiips  of  Lyiiihlhilic  '•Iniuls. 

In  tlic  \'. II  ion.-,  series  nf  cases  tliit  \\c  lia\e  been  cnn- 
^ideiiiiL;  a  i^nod  iiian\-  iii^taiiie-.  of  e,u  K'  tulieK  iiln^i>  max  1>. 
I'l'iiid  whicli  cannot  he  placed  in  aiu'  i.t  the  tnref^dinf^  classes, 
liecanse  tile  tiiliei ciilons  disease,  while  liinitid  ninre  or  less 
cnnipletely  td  lyinphatic  inlands,  i-^  nul  (oiitnied  to,  or  exeii 
predominant  in,  any  one  moni)  of  inland-,  but  affects  two  ni- 
more  groups  to  wry  imieh  the  same  extent,  so  that  one  cannot 
L;uess  at  the  portal  of  entry,  or  must  assimie  an  invasion  through 
more  ])ortals  than  one.  These  cases  nni-^t  therefore  be  con- 
>it!ered  nnder  a  separate  headinj^^ 

Uiir  ct  till'  LiiM-s  iiut-stiy.iti'd  l)y  llic  Kn\,il  (cmuiiission,  and  already 
rt'fiiicil  to  in  the  section  on  alHloiiiin.iI  iiiln k  nlosis,  may  be  referred  to  again 
here;  but  n  is  imt  included  in  the  table  which  follows.  A  Rirl  child  aped  nearly 
four  year--  di'd  'il  tuberculosis.  The  case  was  described  as  one  of  "primary 
mesenteric  tuberculosis  and  Reneralized  tuberculous  adenitis  "  I'.ronclii.ij. 
mesenteric,  cervical  an<l  inguinal  jjl'inds,  all  were  affected.  Il  «,is  ditlu  iilt 
to  say  whether  the  disease  in  the  bronchial  or  mesenteric  f.;lands  was  the  more 
advanced.  .Mxlomin  il  disease,  however,  predomin.ited  o\  er  thoracic,  for  while 
there  was  extensive  ulcer.ifi'in  of  the  intestlih-  .ind  siiiiu-  pciiloneal  adhesions, 
there  were  but  some  se\cn  01  cif;ht  shot-si/cd  tubcrclis  m  tlie  liinys.  'nie 
tuberi  le  l)acilli  from  ln.th  lie'iuliial  and  mesenteric  glands  were  of  llir  Iium.iii 
type.  This  seems  t^  iia\f  b.  rn  a  case  of  a  double,  perhaps  siniuh.ineous, 
infertinii    though   tlic   bn.mhial   and   intcstm.il   portals 

Among  the  cases  in\'estii;ated  in  the  (iesundlieitsamt  ii])  to 
1907  and  summarized  by  Weber  were  two  which  mav  be  held 
to  have  Ik  lon.ged  to  the  class  we  are  now  considering.  In  one 
of  tliem  caseo-calcanous  I)ronchial  .and  mesenti'ric  glands  were 
the  only  tuberculous  lesions  found  in  a  woman  wlio  died  from 
carcinoma  at  the  a,ge  of  si.xty-nine.  A  strain  of  tubercle  bacilli 
raised  from  a  guinea-])ig  infected  from  a  mesenteric  glatid 
proved  to  be  of  iiunian  type.  The  other  was  the  case  of  a  child 
who  died  at  the  age  of  six  and  a  half  years  from  intestinal 
tuberculosis,  and  from  whose  bronchial  and  mesenteric  glands 
bovine  tubercle  bacilli  were  eultix.ited'. 

'  this  w.is  H  S4  (loi.  cit.  Heft  o,  p  7;),  h  .stems  not  unlikely  tliat  11, 
this  case  the  tuberculous  disease  began  in  the  bronchial  glands;  for  while 
some  of  these  were  as  large  as  small  walnuts  and  caseous,  the  mesenteric 
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Of  l<()tlR''.s  i.as(^  tliiiv  \\v\r  twci  in  \v!ii(  li  t>ntli  l>inn(lii:il 
.iiiil  lUisriitfric  filaiui^  wi  u  int.rt. d  witi'  tnlxTclc  li;u  illi  In 
inui  h  tlio  sami'  I'Xtfiit,  ami  in  wliiili  tin  n-  dm-,  udt  ajipi  .ir  tu 

\\A\'     Inrn  aiU'  tul"  Ic  lllosis  C-lsL-whtTf.        In  nlli'  i  ,Im'  the  mil  rti\r 

)4l,iiul>  Were  iMiinal  in  appiTiranci'  wliili-  iii  tin-  Mtln  i'  lidli 
gn»ups  were  ca^i  iiiN.  Tin'  haiiUi  rultixatrd  Inun  cacli  >>[  \\\i  -,■ 
cases  wnc  d  linnian  r\)ir. 

Of  I  ■iiL^cnnann  ->  1  a>rs  six  may  pi'rliaps  be  imt  into  tins 
cla.-~3,  tliiiML;h  in  li'iir  tlicrc  was  no  \'i--il>lr  tnlicn  ul(in>  (liMa^i  : 
the  rcasiin  Inr  tin  ir  in(lM>i(in  biin,!^  tli.it  twu  nr  niinf  ^rts  of 
appannth'  iMmial  nv  --n^]iii  i(in>  Innkin^  1\  ni|>liatic'  ,i;lan(b  wliiii 
innibilii  (1  and  iniiitid  into  L^niiiia-jiiL;^  ran~i(l  tnix  ii  nlo.^i-.. 
Till'  othiT  two  (  a-.!--  niiL;lit  pcilia)!--  Iia\r  In  t  n  phiiid  in  aiiotliii' 
(  la>s  had  paitiinlais  Imi  11  L;i\cii,  tor  tin  \  dit  d  o|  t  nbri  cnloiis 
disi'asc  ■  bnt  in  what  oiuan  i^  not  statfil'  ( )nr  nl  thrs''  six 
cases  vicldcd  a  l)o\in,'  t\pr  o|  tnbcn  Ir  lun  ilhis  iKnn  (crx'ical, 
bidnrhial.  and  mi-i-ntiri.  i;land^,  all  of  \\hi(h  .ippiari-d  to  be 
iioiinal,  rill  I  h'ld  h,id  -luiunilud  to  diphtliri  la  wlnn  iiraiK' 
four  v<'.u^  oKl.  Tin-  rtinaininu  li\i'  ca»>  xii'ldid  ^t^ain■^  of 
tubiiclc  bacilli  of  hum. in  tx'pc 

Anion;;  thr  (a-M:-  invotiLiatcd  b\-  i-La>tW(>od  and  I',  diiliith 
arc  two  which  nia\  br  indudrd  in  tlii>  -crtion.  In  oiii-  death 
wa^  dnr  to  acrid. lit.  in  thr  othrr  to  t\phoid  fiA-.r.  Tlu-  ai^'c 
in  each  case  w.i~  li\'r  \rar^.  In  nritlu  i-  wcTr  tin-  ,i,'hinds 
ob\ion^l\-  tnbrrculou-,  tlion;,'h  thr  nir^riitrric  wcrr  rnlari,'ed. 
In  oiir  crr\ical.  bronchial  and  nirv,ntri"ic,  and  in  the  other 
hioneliial  and  inr-rnt(  I'ic  .glands  \irldrd  enltiires  of  human 
tnbeiclr  barilh. 

Two  <if  A.  S.  (iritfitliN  cases  fall  into  this  group.  One,  a 
boy  of  ri^ht  and  a  half  wars  who  died  of  shoik  followint; 
operation  for  tnherruloiN  <pine,  ^howi d  ealcaicou--  nodule<  in 


i^liind.s  vcrc  only  ^ul)U^■n  ami  niliU'iu-il,  wlulc  in  .1  kw  nl  thfiii  there  were 
a  few  small  fresh  tuhercle.s.  On  the  other  hand  there  was  no  pulnionary  or 
pharyngeal  tubereulosis  from  which  the  intestines  might  have  received  their 
in{erti(m  and  the  latter  were  very  severely  ulcerated  indeed  i  lu  writer 
considered  whether  this  case  should  not  have  been  placed  in  ttii'  previous 
cla>s  cri  hnini-liial  gland  tuberculosis,  but  on  the  uhnle  u  ^ecniid  In  linii  best 
.  lo  treat  it  .is  one  of  probable  double  infection. 

'  Cases  xvin  and  .x.xviii.  lac.  cit.  Heft  12.  pp.  1X3  anl  IQ4. 
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lironcliial  ;iti(l  in.xntirir  c^Iands.  Culture  and  iu(H  ul.ifiuii 
(xpiTiiiii'iit-.  \Mtli  tlir-i  iiii(inl('s  [,'avc  nc.t,'ati\f  rc-ult-.  tin- 
tiilii'M  I.'  l)arilli  in  tlinii  uiic.  pi  ■^iiinaliK',  dc- ul  ;  luit  an 
appaicntlv  iidiinal  crrvical  t^land  injictcd  into  a  f,'iunt.-a-j)it; 
laiiscd  tiilxTculusi--,  and  a  culturt'  raided  tnmi  this  animal 
piosTd  til  !)<■  Ill  liiiinaii  t\|)c.  riu-  dtlur  ca>r  nrcurinl  ni  a, 
child  a,i,'cd  t\V(i  uho  di.il  d  nicask-s.  Caseous  jin'mliial  and 
nKscntcric  ;^land^  ucic  Inund  after  death,  and  tlu-e  \i'ldiii 
cultures  1)1   tubercle  bacilli  ul  bi)\iue  t\pt'. 


1n 


Tiilicrculosis  of  Two  or  more  Groups  of  Lymphatic  Glands. 


\ut  lK>rs 


I  '■r,uni|lirits.inu  I  Weber) 

K..  la-        ... 

rnn'rmann 

Kasiudod  and  1- .  ( Irillith 

.\    S    e.nijith       


L.tal 


I  \  ]'r  111    li.l.  llhis 

Hiipiaii  l!ci\inc 
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7.      riil)crciiliisis,  iif  <\>vii.(il  ^i/diuh. 

Winn  lubeieulosis  occurs  in  one  ur  mine  uf  tin-  <  1  1  \ical 
,i.;]aiuls,  the  dise.ise,  as  it  is  seen  durinj,'  life,  nsnali\'  mcuh  to 
be  limited  to  those  struetnres,  and  deep-seated  mischief  i>, 
as  a  rule,  liardiy  >e^pc(tr(i.  lint  i^o>t-morteni  e.vamination 
has  shown  tiiat  it  i<  tiie  excejjtion  for  tul)ere\ilo>i>  to  l)e  limited 
to  tiie-e  Ldands,  e\en  in  thovc  \\]\u  die  of  (anM>  whu  h  lia\e 
notliiuL;  to  do  witii  tul)erculosis  and  in  whom  the  tulHrculous 
inlection  is  in  an  earlv  stai,'c.  Ouite  comnionK'  ])roncliial  or 
me-enferie  glands,  or  both,  are  tuberculous  as  well  a>  the 
ccr\'icals.  This  comes  out  \er\'  clearlv  from  tin  iux'csti^'atiuns 
of  rnf^ennarui  for  tlie  (lesundheitsamt  in  Herlin,  and  from 
those  of  Eastwood  ;uul  V.  driflith.  and  of  A.  S.  Griffith  lor 
the  Local  Cio\ernincnt  imard  in  this  duuitrw 
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The  cervical  glands  (iisiiif,'  tlu'  term  in  its  more  conipi.  - 
htiisive  st'HSc)  transmit  lymph  Inun  the  nust-,  innuth  and 
pharjiix,  and  llui-  Inldnf^  Imth  i,,  i\u-  rrspiiatory  .md  tin- 
.diinmtaiy  s\stiiii-  liny  arc  th.ri'loir  lial'lr  in  nccivv 
bacilli  Ixith  Irom  the  an  .ind  th^  hnid.  Hui,  td  \m\i:t  troin 
the  relati\f  tivqiU'iicy  with  ulmh  liM\inr  tulunlc  hai  ilh  air 
Idinid  ni  I hfst:  glands  wli^n  (liscascd  a  tir(|u.  m  \  uhiili  cor- 
iL>iH(iid->  ti)  that  found  in  .il)d()niinal  tuh.  u  ul(i^i>,  laih.i  than 
to  what  occurs  in  tuhcrc-ulosis  of  the  lungs  and  l.idinhi.il 
^^land-  it  i>  proha'hlr  that  Im  .d-ln  ■!  ii''  infections  great  1\'  jui- 
doininati',  hlxactly  whv  tlii>  .--hoiild  lie  n  a  littlr  hard  In  sav. 
l*iiiiap>  It  i>  lu'cau-c  barilii  wiappiti  nj)  in  Inod  inatriial  arc 
more  apt  to  cling  aliont  raiiuus  t«  (  th  or  to  lodge  in  dopnssion?. 
HI  thr  -Ml  lair  I'l  thr  t'  ni-iU  than  air  1 1  in,,  ■  which  arc  (an  icd  iii 
I  he  air  >tr>aiii. 

It  i^  probable  that  thr  tnii-il-  allnid  tla-  main  pnrtal  nt 
eiitiA  Inr  tlir  tnbi  rcle  li,u  ilh  wlmh  reach  the  (ei\i(ai  ,L;i,ind-. 
'rubcrcnloMs  in  tiicMc  structures  is  tint  uiilreqnent  though 
It  thus  not  attract  much  attention  during  lite  owing  to  tlie 
ab^encr  n{  (leliintr  -\  iiiplnni-.  ^lote^^or  l'yl)n>  has  recenti\- 
'  ompil.  d  a  h-t  n|  I,  u  >rparate  in\  e-tigalions  in  which  a  total 
nl  ;(<_'  h\  pri  linphit  d  tnti-ils  rrino\((l  during  lilr  \\(ir  t(-i,d 
l)\  innciilatinii.  Nn  Ir--,  ilian  (ej  \n\  tent,  nl  tlioe  in- 
oculations caused  lubi  icuiosis. 

The  ipie-tinii  n|  the  t\pc  of  b.icilh  h)nud  in  glandnhir 
iiibcK  nln.-i-  ha-  irrru'rd  uinrc  attention  in  this  group  tiian  in 
any  otiirr.  i  hi--  i-  doubtless  because  the  cervical  gland>  ate 
l)re-eininentl\-  .n  ce.--ii)le  to  -nr^ic  al  interlerenee,  and  thus 
material  hn  tin  ir  in\  i -tigatinii  i-  jinAided  mmr  abiindantlv 
than  i--  thr  c.i^c!  with  any  other  group  .Moien\er  to  iiianv 
mind-  thr  jiatlmlni  irai  -H!d\-  oi  a  case  of  disease  ln-.e>  much 
of  it>  intrir^t  whiii  thr  patieiit  ccascs  to  live,  thongii  it  is 
ob\ioiis  that  during  lih'  investigation  can  onlv  be  incomplete. 

Wibei,  -uiiiiiiai  i/.ing  in  U)n-  the  Work  lioiie  up  to  that  time 
in  the  laboratnrio  nt  thr  (ir-inulhrit-amt,  lirrlin  (mciudiug 
thr  mxi'stigations  nl  Kn— rl,  \\  rbrr  and  llri:--.  W  rbrr  and 
Tautr.  and  Oehlrcker)  reported  altogether  the  re-ult-  ol  jnei^sti- 
gating  tlie  t\]Hs  of  tulurcle  bacilli  hmnd  m  tulx  rculnn^  cer\  ical 
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inlands  n-mn\r(l  fiDni  (•i)^lit((ii  piixm.  In  ,i  i  uii-id,  iill. 
iiiajniit\  lit  tlu'  (.IMS  tile  liarilli  wi  i(  (r|  lniin.iii  iy\>c.  I'luiii 
two  adults  tlir  li.Killi  u,i,  ,,|  tlii^  kiiid,  .iiid  Irntn  sixtcf-n 
•  li'ldicii  they  wvu  ol  ImiiMii  l\|).  hi  t.  m  cast-sand  i.t  li.,\inr 
t\i"'  I'l  -i\  cases. 

I'.iiii  khardt  (1910)  investigated  the  bacilli  Ik.ih  iuim'  .  .im - 
i)f  cervical  f^land  tnhi  n  uli.-j,.     j  ui   persons  over  tdtn  n  \(ais 
ni  anc  all  yieldi'd  l)anni  (it  hiiiii.iii  t\pi-,  ,md  ..f  tniii   1  Inldi,  n 
between   fi\c  and  sixt-en    tliKc   -,i\v   li.nilli  >>\   Inmi.m     t\p, 
and  one  li.u  lUi  m|  lu.^  m,-  t\  jm- 

IIk     KcN.d  C  nnnnissKui  .dimit    the  s,,ni,-  tniK    uuliidrd   m 

tll'll     ^iciilld    lutilini    Krpolt    nine    1  .l-^rs    m    uiiuli    tllr    t\i)e    ot 

'i''"i'  I'  li'i'  ilh  Is,  .1,1  ti  (1  1 1 1. Ill  K  i\  K  al  ul.uids.  i(ini.\i(l  li\  dpera- 
'i"i'    dllllll^    lilc.    u,i.    d'lirunncd.      Oiir    ni    ih,>c    caiinut    lie 

111'  ludrd     III     the     talili'     wIlK  ll     IdllciW-,     l)c,  ,111^,'     tllr     a,i;r     Is     IK.t 

•'■ '''I       111''  l>.i' lih  '.litaiiicd   li'ini  it   u-rc  n|  limn, in  tyi)e. 

i'l  the  ir-t  ina\-  lie  ad'I'd  aii-tlur  .  .i-e  in  wIikIi  the  i)acilli 
investi.yat' (1   t  aiin'    In. 111   a.\ill,ir\-   .inlands,    tiic  (,r\i('als   having,' 

been     ivni(i\,(l     pi,  \i(,ll^|\-.        Thr^r     nine    (  a>rs    ;ill     („cilir.(l     ill 

■  liildim   ii.  tv.iiii   Miir  ,111(1   t\v(|\c  \r.ii-  1. 1   a,L;r       >i.\  nf   tlifiii 
in'-ludiiii,'  the  axill.uy  <as'')  vieidcd  j.a' illi  ul  lumKiii  tyj)''  .ind 
iliic'  liai  illi  lit  l)(i\inc  tv'ix'. 

Other  in\rsti;;atiiins  Ikim'  \  k  Idrd  ,1  lii^ihrr  prdpmti'in  dt 
i'lA-iiie  inl.Mtidns.  In  .\niiiira  llicnli.dd  sinitli  ,iiid  I'.n.wn 
ii'in;)  tdiiiid  tnlicirlc  l)a(  illi  dt  lid\nir  t\|,c  ni  tmisils  nnidved 
dmin.i;  lilc  truni  three  children  siitliriiiL;  lidin  tiibenuldsis  in 
their  cervical  .^lands.  As  these  .  ases  w  re  adinittedlv  selected 
Icr  i)nlilicatidn  ,is  iiist.iiiees  dt  hdviiie  int.,  tidn  tli"\-  dbsimisly 
(id  ndt  help  td  d'tenniiie  the  relative  tre(pienc\- ot  such  inh  rtion, 
.111(1  thev  are  iidt  included  in  the  table  which  .olldWs. 

Lewis  (M)!i)).  w'.rkin.i.;  at  Snntlis  siiiLit^estMii  and  iiiul'-r  his 
innni'diate  sui)ervisidn,  made  a  stnd\-  dt  tlir  tiibenle  b.icilli 
'iiltixat.d  Irdin  cervical  ,t;lands  r'ind\.d  duiiiit:  lit''  fnun 
se\enteen  jiersdiis  (if  varidus  a,L;es.  in  two  cas(  s  iiijectidii  df 
the  f4la1ul11l.il  inatirial  t.iiled  to  inlei  t  ,i^iiin,a-piL;s,  In  the 
remainiiiL;  tiltti  11  lasrs  cultures  wvre  dhtain.d  tidin  iiidciilated 
animals.  Ol  the-  niltuics  si.x  pruM-d  td  hr  dl  Ir.iman  and 
lime  dt    lidvine   t\pe.     This  i^iws  a   ratid   df  60   per  cent,  df 
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boviiu-  infection^,  wliirh  i>  inm  li  In^ln  i  tli.in  tii.ti  iMimtl  li\- 
tlu'  Royal  ("oininis>iiiii  (n  li\  iIm  (ifsiiiMllit  it>aiiit  (ii.mulv 
.U'J  ptTCi'Ht  ).  I.t'wis  st'fin-  Im  h.iM  .ulilicl  three  cases  later, 
for  Park  ami  Krimuvifclf  in  -umiiian/.iiif;  tin  liti  i.itm.  m.ikc 
t."ij;litei.'ii  in  all.  ^cM'H  of  winch  yifldnl  lnini.ni  .md  i|c-,tii 
bovine  banlli'  11m-'  .mtliors  also  ohi.uii'il  lioiu  I.iwi-.  tin 
ages  «)f  his  cases  (win<  li  li.ni  iH't  ln.n  j)i(\ionsly  coniniuni 
cated)  antl  thus  ciiahK-d  tin  Imnn  -.  tu  In  l;i mpcd  accordiii-;  in 
af,'e,  and  to  be  coniparrd  with  i  In  >  -i   ni  ntlu  i  .11  it  hoi  .s. 

'I'lir  |iiM|H.i  in.ii  (i|  iiilic  I  iMii,  with  1mi\iih  h.ii  illl  ui  l.iwis's 
rases  was  \m\  liii^li  m  laiK  iilf,  and  diinini>lml  rapidlv  with 
aj^f ;  thus  uhili  tlinr  ( ,i-i  ■■  undi  r  li\c  \i-,ii>  nl  aL;r  .dl  \  irldid 
baiilh  I'l  li('\iih  t\|K  {iiiM  |ii  1  (i-nt.),  nnn  lictui(ii  hv.  and 
sixteen  yielded  sevm  hii\iui  ,iiid  iWd  Inmi.iii  -ii.iin-.  [j^  pi  1 
cent.),  and  >ix  <>\'(i  M.\ti'rn  yai-  m!  ,il:i  viiMrd  mn-  Ixixuir 
strain  ami  li\r  liuinan  (17   per  <rnt.  .if  l)ii\iiic  nd'cetioiis). 

Litterer  (l()lo),  also  working  in  .\in' rii  a,  cxaninhd  tin- 
li.Hiili  cihtaiiu-d  t'lnin  i|i\cn  >  aM>  and  twimd  ihu-M  Ikhii  li\r 
to  1m  i'I  huni.in  t\p.  ,  Awd  tln-i  tri.ni  -ix  tn  1m-  nt  Ikiviii.-  i\p(  . 
.\-,  he  (Imi-^  iiMt  ;;i\r  thr  ai^o  >'!  th>'  pain  iit^  Irnni  wlnmi  thr 
L;laiid>  wiir  (lilt  anil 'd  it  i-  m  it  pi  1--1I  ili   ti  1  plai  '■  tin  111  111  1  nir  tal)K-. 

i'ai  k  and  Ki  iiiiiwn  dl  ( 11)1  n.  wmkitit;  Im  tin-  1  )i  juu  tiiK  nt  of 
llialtli  lit  till'  I  it\  nl  Nl  w  \'iirk,  nndiTtiink  ;■.  mure  extensive 
iin  r>tiL:atiiin.  Tin-  n  ia'k  al  i^kiiid^  nniiArd  bv  1  i]irratii  iii  frmn 
lilt\'  thill'  |iir-iiii-  WTif  i\aiiiiiii(l  1)\'  tlif-c  anthills,  and  tlif 
typi'iil  liibrirlc  li.n  ill!  u  liii  h  t  hi  \- <  niitaiiird  di'tennitii d.  I'n 
these  cases  nia\'  he  addi  d  tun  iinm'  in  whii  h  thr  jiriniaiA'  fncii'^ 
of  till'  di-~ra>i'  wa--  rnxii  al,  llniiii;li  thr  LjlaiKU  wliirli  ac  tnallv 
tiirni-hi(l  thr  hai  illi  invc.-^ti;.;ali  d  were  a.\illai\-. 

01  tln'~i'  liftv-tive  cases  thirtv-hiiir  (nu  liuhiii^'  tin-  twn  la>t 
niiiitiniii-d)  \irldi  d  tulnn  Ir  harilli  nf  Imni.in  t\pi'  and  turnt\'- 
nnr  harilli  nl  biAiiir  lA'pc.  .Xi^aiii  \\i-  lind  till'  pinpnrtion 
n[  l>n\ini'  mliitimi-  diniini-liini;  rapidK  with  a^^-:  tnr  while 
iiinctrin  (hildirii  undi  r  li\r  \'ears  nt  a,i,'c  ,i;a\i'  70  prrci-nt.  of 
l)o\in<'  infci  tinn>,  twenty-seven  a!,'ed  fmni  fi\i'  to  >i\tt'rn  ;.;a\'( 
lUiU  ;o  jnr  rent.,  and  amnnt;  nine  adults  there  wiiH'  no 
iu.-itancc.~  nt  lin\ine  infi_'Ctinn. 

'  CulUcted  Stiidiei,  In  p.  "I  llcilth,  .NY    \,,\    v,  p.  i  j«. 
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>"  I. II  \vr  lia\t  iHiii  iiiii^idiiiiit;  (p|)(  liitiuii  (aM'>,  oxammtil 
tluriiiK  111'  <asts.  th..  is  to  say,  ulii.  li  umild  a|)pcar  to  tlie 
clinical  observer  a>  iii-t.iiH  es  of  priiii.ii\  imIk  m  iilosis  of  cervical 
j,'laii(!-.  1,1  I1-,  tiiin  II. .u  I,, I  ,1  111, .111.  lit  to  cases  will  re  tli. -.• 
Mian. I-  lia\.  h.  .  n  .  x.iniin.  ,1  .in,  ,  ,|,  ,,t|i,  wtietfier  tlii>  i«  .  mnd 
'"""  '"'" '"il"~i-  "1    li"ni III.  I    .,,11-.-,      At   tile  (,•  Mill, I- 

'""■'■"1"  I  li;''  llll.inil  (l.iIJ)  iiMil.  ,  .1.  U.  |,,i\e  >e.||  .||ie,i,l\. 
•Ill     lll\.  ■,!!;;, illdll    1. 1    the    tXpo    ul    luhei,  j.     Im(i11|    |.iini(!    Ill    t!l.' 

I\in()li.itii    ^'iand-.  d  ,  liildien  w|i,,  di,,!  |,,,„,  \,,|i.,ii,  ,  .lu.,  ~  m 

a  Kcncial  li,,.iiit,il      ,\ n^  171  cases  lie  |..iiiid  i)iiii\  inn,    m 

\^■|li(■Il  on.  .,1  111(11, ■,  and  usually  several,  .,|  tli.  \,iii..n^  i;i..ii|,> 
"I  lMiil'lialR;;laiid>  were  either  \i-il)!\-  t,il.(r.ul(iu-,  (11  at  h  a>t 
'  apahle  of  causing  tuberculosis  u  h.  n  in],  .  ted  into  animals.  In 
IW'  nt\  niiK  ,,\  th,  M'  lata)  (.!>,>  tnl),i,  iih.^i-,  ua.  th,  |iiin.  ipai, 
"I  It  1' .i-t  an  a((c>s,n\-,  ,  aust'  ot  d.ath  In  t,ii  death  was 
diK  t,.  Ill,  a-!.-,  s,  arlet  te\cr,  or  -oiiie  ,  ause  uik  (iiuieeted  with 
tnl)ei(  iil,,-i-.  Am, ,11,:;  tli,  lu,nt\  nine  casea  in  which  deatli 
wa-,  (hi.  t,i  tnl)e!Tnl(,M>  th,-  (vrvical  <;land^  were  vJMblv  Inber- 
'  iil.jiN  111  tlmte.'ii.  Mi-pi,  K.ii-.  Ill  apitearaii,  (■  and  mt.,ti\,-  on 
""""'•"i""    111    t\\el\e,    and    appanntlv    normal    hut    ml,,ti\e 

m    three.       .\iii,in,i;    the    t(  11    (aM>    III    whuh    diMth    wa>    due    t(, 

otiKr  ,auM.  than  tub,  id.-  the  eer\i.  al  Klamk  Weiv  vNiblv 
tuber,  iiloiN  111  one  (No.  (,),  ^iispi,i,,iK  and  inle.  ti\e  m  two, 
and  normal  but  ml,,  ti\.  111  ,.|i.'.  ()nl\-  in  m'V,  n  ,.t  the  tliiitv- 
nine  (  a.M>  m  whidi  then  was  evideii.  .  of  tub,  nnloiis  ml. .  tion 
elsewluTe  Were  th,'  (vrvical  glands  neither  visiblv  tiib,i,  iiloiis 

'I'M     mleetive.        It     H     tlleretore     extivnielv    .  omilloll     |or     theso 

j^'lands  t,,  b.  iii\,.|\vd  wli.n  tli,av  is  tubeirnlous  disease  in 
-ome  othir  situation.  It  is  also  a  ivinarkabl,' hn  t  that  in  this 
-ries  (.f  rases,  wlii,  h  included  I  ;_•  ,hildreii  wlio  di.d  o|  all 
-orts  ,.t  causes  oth.  1  than  tuber,  ulosis,  there  was  not  on,'  in 
win,  h  the  cervical  .inlands  were  the  sole,  or  ,v,  11  the  priii,  ipal 
-•at  of  tulKTculoiis  disease :  nor  were  these  ,L:laii(l^  eNcr  alt,rt,d 
with, lilt  the  broiuhials  and  ni,'senterics,  and  olteii  both 
these  groups  of  ,L;laiids,  beiiif,-  involved  .il-,,,  It  would  aj.pear 
then  that  the  cervical  ,i,'land-  an-  seldom  affected  al'on,', 
althou-h  this  frecju.  iitly  appear-,  to  be  the  case  to  the  clinical 
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In  (iiic  ol  tlu>f  ('a-~t'>  (>nl\'  dal  tlir  ctrxical  i^laiuN  \iilcl 
l)o\inr  l).uilli.  'I'lii^  \\a^  a  <  a-^r,  alicadx'  mriitidiucl  in  tln'  la--t 
Mctiiiu,  in  wluili,  alter  drath  tmin  dipiitlitria  at  tiic  a,L;f  of 
lUMrh'  li  ur  xrars,  icr\ii  a!,  l)r<iii(  hial  and  inr-cntrrn  t;land^. 
thoiii^li  api).M"rntl\'  normal  in  aiiiiiarancc,  iin>\rd  on  inji-rtiim 
intd  f,Miint'a-j>i,i4s  tn  hr  (a|)al)lr  nl  scttini;  np  tubi  1 1  niii>i^. 

Ill  \\'i'l)rr  and  Tautc's  (•a>f>  aic  t\v(j  nt  uciurai  niiiiaiA 
tul)(_TCiil(iais  in  wlncli  tnlxTcli'  iiacilli  Imin  icr\icai  t^land^-, 
alon.t^  with  tlxi-^c  lioni  otluT  <iruan>.  \\(  re  nn(>tii;.itfd'.  One 
of  tiir^r.  af^i'd  lour  \-cai-.  \'icidcd  a  >train  oi  tuhnrlf  l>aiilli  of 
human  tv'pi'.  and  the  otinr,  ai^rd  thiti'  \i'ar-  and  innc  nionth.s, 
yii'ldi'd  oni-  of  lio\inr  t\pr. 

AnioiiL;  the  latal  caM-^  in\  (--'ii;ati  d  1>\-  the  1\m\  a!  Coni- 
ni  ...on  \\i  re  lixc  in  whiili  'lif  tnbmii'  l>ai  iili  troni  irixical 
j^lands,  touctiic;  witii  tiioM-  iiom  otiuT  part>,  wnc  vtiuUrd. 
'liiiic  \i('ldrd  JHUiian   bacilli   and   two  l)o\inr  bacilli. 

riior  cu'^o  ha.inu  all  jin.vrd  fatal  Ironi  tnbcvrnlor,is, 
citb  r  i;cncral,  or  donr.nant  in  >onir  oi.L^an  otlicr  than  ccr\-ical 
inlands,  lia\c  aliradx'  ai)i)caicd  in  oth'T  >cction>  and  will  not 
!)(•  included  in  the  table  ulii'Ii  Io1Im\v>.  W'e  lia\e  excluded 
al>o  the  ca>e>  ot  rn;4einiann  and  ot  Webei"  and  Tante  which 
lia\'e  ju.-t  been  re\it  wed.  'I'l'.e\-  Would  ne\er  durinu  liie  ha\e 
been  clas>ed  a>  e\aini)le>  ot  ct  lA'ical  uland  tubercul<i>i>.  Out 
(.1  a  total  of  thirtv-nine  cases  tim-  e\clu<ied  oub.  four  \ielded 
bacilli  of  l)o\i.ie  t\pe.  .\nioni,'  the  thirtv-li\e  which  dii'd  of 
tnberculoNi-  ho\ine  bacilli  were  onl\-  found  in  three  (Si)  per 
cent.),  we  ina\'  therefore  conclude  that  when  the  cer\-ical 
j^land-  are  in\'oh'ed  as  part  of  a  siAcri'  tiiberciilnu--  infection 
centred  el>ewheri',  the  disease  i^  coinnionlv  cau.-ed  bv  the 
human  typi'  "^  tubercle  hacillu>. 

Let  us  now  return  to  the  -tiuK'  of  tubercle  bacilli  found 
in  lynn^liatic  f^land-  reino\ed  during  lile.  iliu>  tar  we  ha\e 
Seen  that  th"  proiioilioii  ol  boxine  inlectioii-  tniind  in  (er\iial 
^land  tubcK  iiln-i~.  ha-  varied  from  .44  per  cent,  in  the 
I'liiteil  State-  to  ^il  per  Cent,  in  (lermanw  fhe  ]Moi)or 
tion,  as  we  banc  seen,  i-  \-er\'  dillereiit   at  ditlereiit  aj;es,  and 

>   Till'.  Arhfil.  etc.   li'  It   1.,  [i.    =,:  (cases  O.s  and   70). 
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tlu-^r     nmullrlx     aiV     VnU^r^lUmtW    (l-llrndrlit      partlv         •      ihr 

',-'■  '""-"tm,M„  ,,|  ,1...  dill.nnt  ?^n,u,,s  n|  ra.,->.  Tn  „m,h 
"""■'""■  "'"^^  ■'"'  !"■  "ladr  ,,t  thrir  rx.Ht  HXr,  I,nt  u.-  niav 
"">^l"'l''  hu,M\W  tliat  in  thr.,.  rnuntiir.  a, Hi  in  I'nL^lan.i  tl,. 
prnpnrtinn  ol  l„.v„„.  nil,Ttin„,  in  ,.,,-vi,  al  ^land  tiil,r,Tnl,Ms 
found  up  tMtlii.tini.ha.i  b-n  uvli  nn<l,r  3.)  p,,- rvnt. 

\  'TV  .lill,  nnt   N  ihr  <-,,ncln<i.m  drawn  tn.m  muiu-  n.vut  r- 
-'anl„..rani.d,.MtinS,ntlaiui^      In  that  r.aintrv  A.  1'  Mitcluil 
-".Mln.a.ira.tndvMl  tli,.tnl...,r!,.lnirillitol„.  f.-nnd  in  tnh.T- 
;;il"nr-  .vrvirai  dan.l.  nf  ,l,il,i,vn  under  tlnrtr..n  vrai- nf  a'.' 
'.'''■    "lat.nai,   ivninvrd    l,v  npnatinn   <lnian;^    1,1,..    ranir    trmn 

'■•'''"'""■-''    ^""I    i'^    nri.dihoMrl 1.      S,.v,ntv-f,vn  ,a., -,  w,-,v 

'■x.iniUHd,  and  Ml  th,>,.  „.,  1,...  ,|,,„i  .j,tv-luv  wuv  hrld  to  hav,. 

"'••'"^"""^•'l'-l>"^i"'l'.Millu-,andMnlv-,v..„l,vtli,lnnnan 

''•"■ill'i>.      I  liu^  <,(>  p.T  ,vnt.  wnv  t.^iuHl  t.,  !„■  l„.vni,.  inl.  rti,,n^'. 

Snu,.  ,lu.s.  rcM.lt.  arc  m,  .1.„ck.,u  in,,,  ,1,,..  u,  haw  juM  „s„u..l  „ 
-.11     "    .k-s,ral,lc   to  K,vo  scmu-  descriptum  ,.|   ,1..   „„.iho,l>  ,„.,  I,  v,,|        ,1,, 

:J.t„duar  maKTuU  rcnnn,,!  |,y  operat,,,,,  .„.  ,,,,,,.,,1  „,„.  .,„„.„,„.    , 

inm.  tlK.,..  an.mals  .1,.  .„.„„.  „1  tul„  „  I,  l,.u,ll,  u.  ,.  ,,|„.„n,,l  ,„  a,„,iu„l 
.  nltur...  Ihcso  strains  having  been  ..h-auu-.l,  tlu-n  ,  :,l,„,-,,l  ,  1,.,,,,,  t,,,  an,l 
Mnilcruc  lor  animals  were  slmlicd 

-^'"''","  ''"^  "-^  "'■"  '"•■  'l"''"iin,n.  rultur,.!  ,  l.ara,  t,-r  h.  umhI  ey- 
',"■''"""■  ''■■"■  "■"'  -'."l  ^^.tlHM.l  ,lv.,nn,  .,,,..,1,,.  „„l,  j,Iv...nn  aKar  and 
K  yc..nn-M.n„„       ||,.   .,,„:.   ,„   ,,„,    „,„.,|    ,„.^„,^.  ,  ,„^    ,|^^,  ^,^;^^   ^^^^_^|^^^_^^^  ^^_^_^ 

|,lycenn-lnntl,  .,,.,1  .lvwnn-,,.„ato  ,1,,  n.a  -,.,  „,  ,,,  i,.,s ,-  l.,.,,  u~ra  ,,t  all  Viru- 
lence wast,-,UM|,,„  rahl.H-,  ,^t^a^ ,  n.  .u-  ii,  |,a  i„,n ,  ,,i  .|nM-  ■  ,1  ,,■,,,  aii-ln  i  „,.■ 
I.c.ngma,nlyrn,p|,,v,.lf  S,  .nu-,,  „,c.  m,I,.  ntancous  injection  „|  ,  ,„  ,.,,„«  was 
^nlKi, t„tc,l  In,-, ntiav, ■■„„■.-, „,.,,„aMvith  the  la, ger  dose.  W  it  h  re,^a,  ,|  tn  ,  hcse 
-x|H.,a,a,-„is  ,t  „  „,  1„  ,v,.M„,l  ,|,a,  M,„  ,„.,;  ,,„,  „,  „  .,,,.  |,,,rt,culars  of  ,!„. 
'"'-V',"""'"'  '■^■"'^""■'t'""^  >n  Ml.h  ,h,a:l  as  the  noscllv  ,,1  hl.  co,„|„.„„„ 
uoiild  appear  lo.le.naiul.      He  see,,,-  f  ,  ha^ ,    co.is.dcd  a  su,u,,c„t   t,,  „„..., 

l^eneral  description  of  the  changes  , |„,,.,l  ,„   ,|„,.,  ,,„,„,|,   |,^.  ,,,,.  j^,,,,,,,; 

^^hKl,  he  classed  as  bovine  and  human  ,.-,,..■.  iivelv.  a„,l  t,,  haxe  mieired 
that  m  every  case  the  lesions  correspon.le.l  u,il,  ,„,c  or  other  oi  th,  .e  putuies 
Me  tells  u.  that  he  metuilh  no  diticulty  ,n  classilvinK  lus  sl,a„„  a.^n.dins 
either  t,.  'h.'ir cultural  charaetc  rs  or  their  Mnilen.  e,  and  ,n  ev  erv  ,  a.e  1  l,e  \  .■, diet 
Imm.I  ,a,  th,   n„c  criterion  corr-esponded  uith  that  based  upon  the  ,,tlier. 

'  lint.  Med.  J.mrn.  loi.,.  i.  p.  i,,,  \l„chell  subse.p.entlv  added  edit 
more  surgical  cas,  .,  mx  of  uhi.h  v.eKhd  l>nv,ne  ami  tuo  |,„„,a„  l,„  ,11,  ,h„. 
I.ringing  his  total  number  of  cases  up  to  eightv.  with  an  ,n,  ,dM,.  e  ,.|   l„„„„. 

infection  of  ^,s  per  cent.     These  a.lditi-mal  case,  all  .,.  ,  ,„,„i  „,  ,  ,.,|,|,,. „|^,,. 

t  iirtcen  years  of  age.  but  as  no  detail,  of  age  are  given  ,t  ,.  not  po,.,hle  to  ,„- 
.  hide  them  in  the  table  «  hieh  follous.  C  A  Hacterioh.m.al  Studv  ..|  l„l»n„l,,s,. 
inthel,vniph(dand,oH  h, Idren. -/:■,/,„,  .U,r/  /  .i,n,  ,01  ,,  X.S  vol  x,„   „   .,,   , 
Compare  pp.   ^-o  and  277.  " 
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MitduH  liini-cll  \\>l-  vwll  aware  nl  tlic  tli-c rriiam  \-  bctwcni 
lii>  vc-ult--  and  tlm-c  nt  (itliir  (il)>(i\rr--  ilMAvhrrc ;  and  lif 
all<\L;rd  in  .xplanatmn  (</)  tlir  lact  that  Ins  material  eaine 
l.ir,^el\  troni  \  er\-  voini.u  (  Inldren,  and  [b)  the  .ureat  ])revalenee 
(il  tnherenlii>is  aninnt;  tlie  ell\\^  ot  lulinbnrj^di  and  it>  neitililxmr- 
lioiid.  and  "tlie  alni<i-t  universal  practire"  wliich  prevail:^  there 
III  le,  (Ini.u  children  with  un>terili/.ed  niilk'. 

A-  tu  the  lir-t  nf  the-e  explanations,  Mitchell  is  nndduhteclh' 
ri.ulit  111  drawing;  attention,  as  wi'  ha\e  seen  American  author- 
had  alriad\  di'iie,  to  the  iinportaiue  ot  the  aj^x'  constitution  ol 
anv  i;roup  ol  patient>  xieldin.i,'  material  lor  in\e>ti,uation-. 
I^oviiie  inle(  tioii-  ,ire  without  doubt  much  cmnmouer  111  \ouu;;er 
children  than  111  older  one-  or  a(lult>,  and  main'  ot  Mitchell- 
-train-  of  Ikk  ilii  came  Irom  voim,u  children.  Thi-  explanation 
tilt  11  ini,L;iit  .ipjilv  to  Mitchell'-  re-iilt-  a-  a  whole,  imt  it  >  annot 
be  made  to  explain  the  <.li-cnpanc\-  wliuli  remain-  alter  hi- 
ri'-ults  are  analvsed  according,'  to  the  aije-  o!  the  i)atients;  for 
110  otlkr  ob-er\er  who-e  work  we  lia\'e  reviewed  ha-  t<jnnd,  a: 
ioncspdiu/iii!^  (li^c  pciii'iis.  anvtliin,^;  like  -o  hi,L;h  a  perceiitagi' 
of  bovine  infections  a-  the  Sj  jter  cent,  lound  1)\-  Mitcliell  in 
children  between  the  and  sixteen,  or  iiie  i)_;  per  criit.  found 
bv  liim  in  children  under  Inc.  The  mo^t  remarkable  part  ot 
Mitchell's  result-  i-  the  w-ry  high  rate  of  bovine  infections  at 
tlu'  higher  of  these  ages. 

With  regard  to  the  -econd  exjilanation  it  maybe  pointed  out 
that  the  ])ractice  of  feeding  (  hildren  on  unsterilized  milk  i- 
not  cont'med  to  i'".dinbiirglt,  i)iit  i-  common  evervwlure  :  and 
that,  while  the  milk  -upjilv  of  lulinbnrgh  mav  be  as  bad  as 
Mitchell  represents  it  to  be,  that  of  other  places  also  leaves 
much  to  be  de-iretl.  It  i-  hard  to  believe  that  in  tlu-se  respects 
1-Alinburgli  is  so  much  wor-e  than  otlier  citie.-  in  other  countries 
as  Mitchell's  figures  would  iin])lv  if  this  is  the  true  explanation 
of  the  discrepancv.     Nevtrtliele-s  if  there  really  is  aiuthing 

•  In  in.ins  ul  lii>  (  ,iM  .-,,  .MitLhrll  UlN  ii-  Im  '..is  abU'  I"  li.m  tlic  iiilci  tioii 
liinitlv  t'l  a  ciiu  with  a  liil'tn  ill. ■u-  u<lilc  r,  an. I  he  devotes  part  nl  the  p.^yi,-!- 
vve  are  n.)w  Lon.sulermK  anil  the  \\h..le  nl  ani>ther  wliich  lulluweil  it  ("llie 
Milk  Question  in  K.linbiirKh."  /..//».  .I/,,/.  /.»)».  1.114)  to  showing  that  tuber- 
culosis is  e.\t!.i.irilin,iril>  ..uuni.ai  aiimng  the  co\\s  of  I'.dinbiirfjh  and  its 
noiglibourhooil. 


WIVl      TVI'KS  Ol-  T(MKK(  I  I-;  H.\l  IIM   I-OTVI)  IN  nioTI  AND 


5"7 


likr  ')(>  IHT  Cent,  lit  l)()\inr  mlcrtidn^  in  tln'  ( rr\'iral  inland 
iiibcrculii^i-'  cif  I  hililrrii  in  luliiiljuruh  ami  it-  iicii^libniiiliood 
(and.  ,1^  We  '-liall  m'c,  it  i^  not  in  tln>  kind  n\  tul)ri(iili)>is  alonc^ 
that  lulinl)urL;li  i-  cX((])ti(inal,  fur  an  t\i]\  iiv^-Mrr  contract  to 
I'thcr  cities  is  pnsciUcd  h\  li.  .'  in  tlu'  dnniain  dl  \n>nv  and  jdint 
tnh(iruln>i>)  svi  :,liall  lic  (it>lii,'('d  to  hcli(\c  that  this  is  diK  to 
dil'lcnnccs  in  th^  (|iialit\'  el  tln'  milk  and  the  nuthixl-  of  inkmt 
fc  rdinR  in  this  as  (  nniparcd  witli  (ithcr  jiknc--.  And  indeed  such 
a  (■(iiicln-ion  wonld  he  hi,i:hl\-  -atist'actnrv  :  tnr  such  causes  art- 
ri!n(i\al)le.  In  the  nieantimi'  wiiat  i-  wanted  is  indejiendent 
idiitinuation  of  tlie  ku  t-  allcLjed,  and  a  eoniiiarative  in\'estiga- 
tion,  hv  one  and  the  same  oliserver,  of  the  incidence  of  bovine 
tuberculosis  in  certain  selected  cities,  'riu-  want,  as  we  -hall 
proceed  to  sjiow.  ha-  alreadv  been  jiartlv  -upplii'd  l)\-  the 
work  of  A.  S.  (Irit'tith. 

Tliis  autlior  ha-  recenth'  (1013)  jiublished  an  nr.])ortant 
stud\-  of  the  tubercle  l)aci]li  concerned  in  tuberculosis  of  the 
cer\ica]  ju'lands,  and  iuis  kep  in  mind  the  pos-ibilitv  that  the 
proportion  of  bovine  infections  may  differ  in  different  localities. 
I'"or  this  reason,  wliile  the  tjreater  part  of  the  mat. 'rial  which 
-er\c'd  him  lor  hi-  in\-e-tii;atiou  came  from  \ariou-  places  in 
i'.n.uland,  some  of  it  was  obtained  fnnn  lulinburi:li  and  (ilas^inw. 

The  material  investigated  consisted  of  Ivmphatic  L;land- 
ri'mo\i'd  bv  operation  from  iio  persons  ot  \ariou-  a,i,'es.  In 
two  caso  the  t,'land-  were  .ixillarv,  in  one  temoral.  and  in 
K17   cer\"ical. 

Ill  till-  (.iM-  "i  trii  (Miirnts  till-  l;1,iiii1-  uci-r  lUil  iii.uro^,  nim  .ili\-  tulxr- 
U1I1111-,  ,111.1  Ilicsi-  iliil  not  i,iu-c  tulicrciilnsis  wlien  injcildl  int.i  nuincu-i)if.-. 
1  lull'  iriiuiin  tlun  nm  ii.iti.nt-  with  'jlaiuls  ilcliiiitfly  tiibiTi  iil"ii-  t"  the  ti.iki'l 
t-yi-.  (  )f  thesi-  patients  txMiit\  iiiiir  \  h  M.  ■!  -l.iiiiU  "  lii<  !i  u  l^'  n  iniiiNiluil  .mil 
inirol.'il  int. I  L;nin(M-|!i.4-  t.iil.'.l  t.'  |ii.  ■.-..Ur  tiibcrcnl.  i-i-' 

!'"rom  the  remaining  -e\,  nt\--one  case-  the  inland-  removed 
Melded    tubercle    bacilli    ui    culture-.      Ol    tlle-e  ea-e-  (.riffith. 

'  1  ill,,  .1-  (.iiltill,  |...ints  ,.111,  uliilr  11  .1...  -  ii'it,  "I  Liiirsc,  prove  tli.it  tli.- 
|.,,lieiit-  ucrc..  .  iind  i.l  tin-  .lipase  Icir  the  kittt-I  mmlil  I"  ,icti\  <■  cl-i  u  here 
nr\ertliel(ss  sli-.iw-  that  the  infective  process  liail  ...nu  !.■  ,m  eiiil  m  tluiM- 
IMili.iil.il  Ml.nul,;  an.l  ii  indicates  in  a  mthei  -tr'km-  \v.iy  the  n.iturai 
ten.lciuv  I..  1  lire  u  hi.  h  .\i-tsili  Rlaii.l.il.ir  ttilxri  ul'i-is.  Ihe-c  ten  cases  de 
n.il  -Mii.l  ,il..n<',  but  111.  relv  ,i.M  b.  th.-  i-\uUiu.-  ..1  the-  hut  wlii.h  h.e->  been 
acciimul,.tinj4  fiir  some  years 


if--; 


I 


m  ' 


'''>'^  M   HIKi   riji-i^    IX    M\x        ,i,KVl.  Al     i.lANDS  :(H. 

"1  'ii.iwinu  up  lii-M,itiMi,,,Utat,in,nt.,x,iM(ir.  tlnvr:  nam.lv. 
"I"  !'<■.  an-,  III,.  daiKlular  di^  a-r  wa.  ^r,-,,,,,!.,,  \-  t<>  tiihm  ii1,m-! 
■'I  thr  liuio,.  a,„l  tu.,  I„raii>r  tip.  .liM-aM.  ua>  m  tlu-  axillarv 
,L;lan(U,  tlir  (TiAUal-  1h  ini;  unallr,  t-d  TI„.  ,  a.,  i„  wliirl,  tl,,. 
«lan(l-  in\vsti,L,'atc(l  wnv  Irnnnal  i.  m,  liui, d  l„rauM-  tlir 
'tTMcal    -laii(U    al-(i   \\;v,-    t  ul).! .  ulmw. 

Altr,  th.M-  r\<luM..ii--  haw  I.e.. 11  nia.!-  tlin-f  ivniaiii  Mxtv- 
"■'^'"  '''^'^  "'  f'lMiMilM.,.  appaniith-  priir,ai\  in  rriAiral 
-^•""'^-  "I  ""-■  llMrt\-tixr  M, 1,1,(1  ha.illi  ,,t  inmiaii  tvp,. 
.i"'l  tl,irtv-tli„.  l,a,,ll,  ,,t  l„,v.n,.  tvp,,  Tl.i.  ,i;ivc>  a  pn,,,,,,-- 
"■'"  "'  '•"^'"'  inlr,ti,„i.  at  all  a::,  ,  ,,|  al),,ut  4S.5  p,T  ,viit 
^''"'''  "^  '">l^  •'  ''til-  I'l^lHT  liian  thr  l.^uiv  (Irdu.vd  tn.ni 
Ammi-aii  nnvMiL;ati,.n-,  l.iit  m  ('.ntntir.  s,.rir>  thciv  is  a 
'•"■"'■'■  l""l'"i-t'"n  i,(  adults.  II  w,.  ,-,,ntinr  nuy^rWv^-.  f,.r  th,- 
""'""■nl  t,,  ,as,.s  ,,„,],.,■  .ixt.vn  xvais,  w,-  tmd  that  (M-iftiths 
liL:iinsi^uvapi-,.p,,itinn,,|l„,\-i„,.i„|,,,.,„,„^,.,|,i,,,,,,(,j  p,.,-,v„t 
will!,-  L,.uis\  .,^,„-,s  tn^,.th,.rwith  th,.s,.  ,,f  Pa,k  ;,„,]  Knnii- 
wicdr  ijiw  ,,n,.  ,.,|ual  t.i  a  littl,-  n\-,  r  s  ;  p,r  ,-..nt. 

TuniiiiL^  now  t,.  tli,-  ,|u,.st„,n  wlu'tlar  tlu-  i)n,p,,rti,,n  ,,l 
l'"vinr  int..  ti,>n~  dill,,s  i,,  i-aiulaiui  and  S,  ..tland,  and  it  s, ,  ,,, 
what  ,-xt,nt,  uv  tmd  that  th,'  p.-,,p,,r,„ „  ui  ,p„s,„,n  w,.rks  ,.„t 
in  (.rifhth's  s,.,-,,.,  at  41  p,,-  ,vnt.  m  Knuland  and  ;,,  p,  r  . ,  ,u 
in  S<ntland.  Hut  ht  u^  ,.hnunat,.  tli,'  adult  ra>,.s  /,,v,t  ^ixt--,  n 
.wars)  ,,t  whirh  then-  aiv  a  ;^,mu1  uianv  in  C.rifhth's  mtI.s  and 
nun,,  at  all  in  Mit,hrirs.  Tlus  d,.n,.  th,,v  ninain  ..t  (-.rithth's 
rasrstuvntv-s,A-,n  I'lishsh  ,  as,,  with  lilt,  .n  iustan.vs  ,,f  h,,vinr 
"i*;"""i.indt.,uit,vn-..„,isl,rasrs\vitlit-.ninstan.vs,,ll„,vin,' 
•"t''"i"".  I  his  ^iv,s  ,h,  pn.p,,rti,„.  ,,|  hovin,  ini.rti.m^  in 
'vrM.al  -land  tub,  1,  ul,  ,si.  ,,„,i,  ,  .jxt,,  n  \-,  ais  ,,t  a-o  as  55-^ 
!»'■'■  ""'■  f'.r  I-;n:daral  and  ;i-4  p,,-  <vnt.  Inr  Sc,,thmd  'riii- 
.vrtamlv  supp,,its  Mitrh.'Il's  positi,,n.  tli,,uuh  uv  ,-,,i;ld  wish 
that  th,'  nnniluT  ,,r  S,-,,ttis],  ,;,-,..  was  lart^.T.  Th,'  h^uiv  -i  , 
]•"•  "I't.  |,,r  S,,,tlan<l  is  .vitamlv  liii^di,  hut  it  is  n,:t',.nua'l  f, 
that  l,,iind  l,v  Mit,h,II  whirl,  th..  n  ad.r  will  n  m.u.l.T  wa. 
i)o  jKr  (cnt. 
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iiihcnlc  litiiilli   in  <\i-,'iiLil  'i/(in,h  in-nur.cd  hv  Of^ciii/inii). 


Amh. 


I  ifMiii.llu'its.iint 

iti  mo/ 
Jf\irckh.irilt 


Atliilestent'i  nnil 

adilll--,  l6  years 

ami  o\t:r 


Chil.Ircn 


lltfant^ 

tuti'ir  ^  \  'Ml 


1  ypc  of  baiillu-  1  >|ie  "f  iMiillu-  I  ^ (.t  ..1  liacilliis 

.      1  i  ill  'I 

Human  Bovine!  1  Hui  lan    Hoviiie  ;  flumaii   llo^incj 


4  3         ^ 

I 


3  & 


in 


Tot.i 


7  0 


7  4 


6  3 


I   Lewis 

I   Park   .mil    Knini 
wifdc    ... 


I') 


o         3 

('     I  13 


Tiital  14  1 


Royal  Coiiiinission        —  — 

-      A.  S.   Criltith 
=  (lliiglish  cases)         i8  6 


li.t.il  18  6 


o 
(J 

75 


A.  S.  (.nttith 

(Scottisli  cases) 
Mitchell* 


T.i'al 


21        15         /'  6         16 


17 

11 

r' 

1 

7 

^'r-- 

3 

^ 

I 

3 

4 

J() 

3 

,  i') 

r:'.                           7 

33 

.^v 

4 

42 

VO 

i 


nil 


*   Mill  lull  L;i\es  his  results  .is  fc 


Cliililn  n  T  1.    ij  years  (jf  at,'e 
Human  bacilli     4 
15  '\ me  liai  llll     \n 


Cliililroii  iiniler  3  vears  of  age  : 
Human  i)acilli     < 

I !'  i\  ine  liai  illi    ^^ 

lull  liniii  ihe  partiLulais  ulucli  he  gives  in  a  table  just  al)i)ve  this  blatemenl 
1 1-  i>  of  his  re)irinteil  paper),  it  appears  that  four  cases  of  bovine  infection  in 
children  a-jed  from  ^  to  =;  years  were  inadverten: 'y  inrludcd  in  tlie  former, 
inste.id  of  the   hitter,   ynnip. 
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Ill  "idrr  to  shnw  at  a  lihurr  li,,w  tllc  fii;iiivs  ■.taiicl  tor 
(iiltriviit  .nuntrifs.  tlMiv  1,,,.  luvn  .Iraun  up  tlir  f.^llnwiiiL;  o-n- 
ck'nsed  tal)lc  in  uln.li  .nv  rninl.iin,!  tli-'  H^um.  Inr  all  ,ii;r> 
under  sivticn  war-. 

'I  !i/u-nii/os,\  ill  Cervical  Glaiuh  removed  hy  ()prr,,/ioi, 
III  persons  muicr  ib  years  of  ufie. 


1 

Cduiitrv 

Tyi'c 

if  Ixuilliis 

Percentage 

llf    lK)V!nf 

Huiium 

!!•  i\  inc 

in  lections 

(Grillitii  only) 

Scoil  iru]  * 

(Criflith  onlv)       '.'. 
(Mitchell  only)      .. 

IN 

IS 

/•; 

75 

/-■ 

50 

87 

Vl. 

11 

/ 

/ 

United  States 

I.l 

U 

53 
35 

Cernianv 

1 

1 

•   Not  inchidinH  Mitchell's  ei-:ht  additional  eases. 
('oihi'llsiiill. 

Niinunaiv  iin  r.tJKation^  haw  -lumi,  hrvoiul  ail  doubt  that 
niii,-h  <,l  the  ti.lMirnloM-,  nf  .vrviral  f^lands  i>  ,  au^i^d  l)y  hovinr 
tub,-,-.  1,-  ba,  ilh.      I„  th.    la. ,,  how,  v,T,  ,,t  ,n,-,,,t  (Hscrrpanci.s 


>  in 


tlif  rcMilts  obtaiiird  bv  .liltc'ivnt  invrsti.^'alor-  it  i>  dilti.  ult  td 
make  a  pwri-^v  ^tatrniciit  as  t<>  tlic  p!-(,p,„ti,,n  .d  ca-r-  -,m  aused. 
Thr  (liMirpanrie-  allud.-d  to  ar,'  in.i.t  niaik,,l  wli,ii  th,' 
iv-ult-  obtained  in  dilTnvnt  conntri,-  an-  nmipand  with  on.' 
aiiothn-.  It  would  appear  that  inhrtion  with  bo\in.-  tulxn  h' 
ba.ilh,  a>  .  ouipan  d  with  infection  with  huuian  tubeirle  ba<illi 
IS  much  eonuuon.T  in  Srotland  than  m  Kn.^laiul  and  th,  rnit,d 
States;  ami  that  m  all  th,-,-  ,,)nntri,s  it  i.  ,onuu,.n,T  than  in 
^.ermanv.  IVobablv  thi-  1-  th,-  .a-,-.  Tl,„v  i-  air,  adv  a  ,on- 
sid,.ral)l,'  air,,.unt  <.f  ,Aid,n,v  in  >upp,,rt  ,,r  mu  ii  a  .-onehision 
Hilt  It  ,an  iianllv  a-  v,t  be  -aid  t,,  !„■  pn,ved  c-,)n,iu-iwlv- 


m 


'fll. 
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till'  .unMiint  n'  wDik  i>  ;i>  vet  tnc  -mall  ;  ^;nn]-li  ci-cv  ni,i\  imi 
;ilu,i\-  hr  ivpn -rnt;iti\-f ;  liiini.ni  iiulf^iiunt  is  nut  iiilailiblr  : 
'.mil  ii  1-  a  matt,  r  \\liic!i,  a-  \vi   Iia\c  arijjnrd  cKiwiurc.  i-  parth 

(l'l)rll(lint    ii!l    pul-IIHilt).       Ollr  coin  llNi.ill    Mil    till-    point    tlliK- 

loll    mii-t   at    (irc-iiit    bo  ri7;,ir(lo(l  a-  provisional, 

On  tlio  otlnr  liaiiil  \so  arc  on  -uior  i^idu.iil  in  spiakini;  ol 
.ho  i)roi)ortion  ot  hovino  mjiction  111  this  kind  oj  tiihrii  iilo,i- 
in  all  (  oimtiirs  tak.  11  toL;,tli(i.  This  uo  hili.Nc  to  br  111  tli. 
ioL;ion  ot  50  pi  1  (  rill,  il  Wo  iiK  hido  all  (  a-.  -  irro-,]i((  tivo  o|  a:,'o, 
lint  it  is  doiil)tloss  \ir\-  mn.  li  lii-h.  1  than  this  in  oarl\-  liic  ,  and 
undor  ii\r  viars  ol  aL;o  it  i-  jTobabK  inoio  liko  73  p.  r  (.ni. 
In  adolr-(  (  lice  on  tin-  otiioi   hand  it  i-  ((iinparati\il\-  small. 

N.      I  nhiniiliisis  ('/   riiiiii's  (iiiii    fi'inls. 

1  ubt  iciilosis  ,,)  tho  sj)inal  idhimii  and  ol  \arioii-  boin-s  and 
ji'ints  toinis  a  not  iiniinpoitant  iiuiiibt  loi  the  groups  o|  disoascs 
which  arc  caused  b\-  tui)crclc  ba<  illi  :  ior  thoui;h  the  jos^  ot 
life'  tor  which  it  is  dircith'  responsible  i-  but  a  small  traction  ol 
th.it  caused  b\-  all  kinds  ot  tuber,  ulo-i-,  the  amount  ot  sutfeiiiiL; 
and  detormit\    i)ro(luced  b\-  it   is  lai^e'. 

Little  is  known  ot  the  jxirtal  of  eutr\-  in  thi  kind  ot 
tubi  iculosis,  though  it  is  sometimes  as-umed  to  iie  tin 
intestine;  but  jxist-mortem  e.xaminatious  in  cases  of  this  s,,rt 
are  i(  lati\i  1\'  uncommon,  tind  the  (hstribution  ot  tuberculous 
lesions  in  the  \arious  Kniphatic  i,'laiuls  has  not  Ixcn  sutticientl\- 
studii'd.  Some  intormatiiai  on  this  point  however  nia\'  be 
,i;atheri  d  trom  re(  c  ut  contributions  made  to  the  Nfp,»/s  of  tin- 
IjKiil  (.rrniniicnt  liihird  h\-  luistwood  and  V.  drittitli  and  In 
A.  S.  (iriliith.  ToL;etlier  thes(  contain  det.iils  ot  ei-ht  lata! 
cases  in  children  in  whom  some  bone  or  joint  ,\as  tlie  seat  ot 
tuberculous  disease.  In  tour  of  these  cases  both  bronchial  and 
mesenteric  ,1,'lands  were  in\(>l\ed  more  or  less  e(|uail\- ;  in  two 
the  mesenteric,  and  in  two  the  broiK  hial  i;l,iiids  were  solel\-  or 

'  I  II'  niiiiih,  I  ,,|  (If. alls  rrlnr.-cl  I.,  tin-  e:i\i-c-  in  tli.-  Krveit  <.|  the  K'l'sistr.ir 
(.t'iiei:il  Id!  i.,ii  w.is  loci,  wliuli  is  .ilmnl  oni.-tiltietli  (■!  tlic  total  luiniber  ot 
ile.iths  attiilmt.il.li  n.  tiilicrcnlosi.s  of  all  kinds  Tliosf  (itaths  occiirrt-d  at 
all  ages,  tilt'  majority  luinK  lictuccn  li\c  anil  twinty-fivc  years,  and  tin- 
maxinium  mortality  oci  urrinn  bttwccn  liftein  and  twenty. 
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rnaiiilv  affect. '(1.  Tliu-,  t\u  ,\iii,  ni  .■  I'm  iIimim.  i.  .m,!  ,il,(l,,inin.il 
nriL;in  rrsp(.cti\cl\-  \va-~  r(|uall\  divid.d 

In  111!-.'  (-iM'-  niav  1)1-  add.  il  .uir  ,  II  ;  M  (  .)  iiiM-ti-.it.  d  1)\ 

til.'  K'u\.d(    ..Iiinu-HMII  .111(1  ,dp  ,ld\    I.    |.   II,  (1  tn  111   ,1  lint  III]    ^.  ,  t  1(111. 

I  li  path  lit  had  ImIk  1.  uImu-  di~,  ,i-,  ,,|  tli.  .iiikli  imiiU  .md 
'li'  'I  "I   ;■''!.  lal  lulii  T.  ii1m,w  ,111(1  nil  iiiiiuitN  ,it  the  a-i    d   llin. 

I'(i-t    IIKU  t.   Ill    ■    X.IIlUll.ltK'll    I.  ACll,   d    ,111     nil   ,    1     ill    til.     -lll.dl    llltfS- 

tiii.  ,  .iiLii^.  111.  lit  and  caxMiMn  ..I  tli.  iiu^.  nt.  ric  ^I.iikU,  ,iiid 
^"i">  tiilx  1.  iil.ius  i)crit<miti-  luh.  ..  I,'  b,!.  illi  cnltix  .it.  d  inmi 
til.-  m.'-i  iit.Tic  inland-  in  tin-  .  a-i    |ii.i\. d  t.i  li.'  ..I  hi.\ni.'  t\iM' 

■  \ii'>lli'r  .a-..  .\, 1111111.(1  li\  th.-  uiit.i,  iiia\  iMili.ip,  h.' 
•I'l'l'  '1  lli"nL;li  It  iii,i\  l).i|ii.  -ti.'ii.d  uii.  th.  I  th.'  dw,  ,t-r  in  L^l.nid 
and  Ik.ik  r.  -p(  (  tucK  i.  -nit.d  li.iiii  .m.  ,iii(i  the  -am.  ml.  .  ti.iii. 
llif  pati.iit  u,i,  an  .  Id.  rl\  ni.iii  uIki  dnd  .,|  tiih.  r.  nld-i-  (.1 
tlic  \(rt.  hr.il  ...Ininn.  In  .m.  ..j  In-  mc>ciit,'ri(  !.;laiid-  \\a-  ,i 
.■,il.ar.  i.ii-  II. . dill.  .  i.|  till  -i/r  .il  ,1  lar!,'c  pea.  ,aiid  ..t  >t(.ii\- 
liaidiii— .  Il  \\i  t.ik.  tin -I  ti  n  I  ,1-.  -  ti.i4itli.  T  ur  lind  th.tt  th.' 
Iialaiicc  III  I  \  idiiiiv  nil  Ini.  -  i.ith.  r  idw.ird- th.  -id.  ot  invasion 
tlinnif,'h  lh(  int. -tin.  th.m  t..  ili.it  tlir..iiLli  tli.  ir-])iratnrv 
passa(,'(>s:  a>  ,i  matt,  i  nt  la.  t  w.-  h,i\.-  I.  mr  .  x.implr-  i,|'  tin-  .me 
kind  and  tw..  ..|  th.  ..tli.  r,  with  Lmr  .  .i-c-  ii.  ntral.  Tin  -i'  cases 
arc  alt(ii:i  tin  1  tm.  Irw  tn  li.nnd  a  ci  m.  In-j.  m  npnii,  hi  we  shall 
proh.ihlx  lint  h.  wT.ini;  il  u,  huld  that  I1..111  ,md  j,,int  tnher- 
ci'.losis  niav  be  can-.d  i>\-  b,i(  ilh  uhiili  h.r,.-  .  nt.  r.d  tlir..u;;li 
ii/ln-y  (if  th.  -r  ji.irt.il-.  Thj-  .  .  nicln-i.  .n  j-  in  harm.nu-  with 
tiiat  wlii.  h  \\i'  h,i\.'  .dr.  ,id\  Inrni.d  .niKcininL;  -.uri.d  tub.  1- 
culosis,  \\hi(  h,  hk.  tnb.ii  nli>-i-  ..t  th.  b.in,  -  ,uid  |i.int-,  mn-t 
!"•  due  ti.  an  m\  ,i-i..n  d   tin    blnnd  -tn  .1111. 

I'"  '^1"'  "I  ba.ilhi-  iiiiii.iiird  in  tli.'  kind  of  tiibctaaildsi- 
whi.  h  i-  ii.iw  iniih  r  .  .  .ii-id.  i.iti.  .n  li.i-  alrcidx-  b.vii  dct.rmiii.d 
in  a  niiniliii  nj  cases.  Mn-t  nl  the  in\-(-ti,L;,iti((n-  liaw  been 
made  diirint,'  the  life  of  the  i)ati(iit,  with  materi.d  ivm(.\id  b\- 
operatidn  :  and  the  uivat  niaj..rii\-  nl  them  li,i\-.'  xielded  i,  -nit- 
of  sinjinlai  iiniidriiiit\-.  in-tan.-.-  d|  bd\inc  inlectidii  ii.iii- 
reniarkabb'  laiv. 

I^nt  ..11. V  a^'ain  we  tind  a  rep.irt  from  Kdinbufi.;li  uhicli 
diller>  \\id,l\-  irnm  Ok  iv-t  ;  .ind  thi-  time  the  difference  1- 
even  greater  than  tl     !  which  we  h,i\(   ain  ,(d\-  exainine.l  in  the 
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cas<' of  r.Tviral  (,'1.-111(1  ml,.  r(iil(.si<.     I'm  tins  reason  th.  .1.  t.iii- 
of  the  (A'iclcnct'  (li-inanJ  nnv  do-;!.  ;iti. iiti,,n. 

Il.c  Koval  ('oniini>-i(.ii  .N.iniin,,!  m.ii,  n,,!  i.ik.  n  .it  i.|Hia- 

'i«.iN  I1..111   iMuitccn  cases  ><\  IuIm  imlnM-  d   I.mhc,  and  jnint.-. 

""     lll.llnin\    ,,f   tlh     pilti.  lll^    U,  T,     .i.lllh-^   .,\,  ,    tlilltv    \..ir-.   n| 

•'-'■•  ""'^  ~i^  \\'  I'    1111(1. 1   lilt,  .  II       111  ,,11  ,  ,,.,  -  th,    l,,h  illj  wvn- 
"'    '"""■I"  tv|..  >       r,,  ii„.„.  1,1, IV    i,r  ,i,|,l,.l   III,    ,a^(    (.1  .nikl. 

I"""     tllln  IMlln-l-    in     Ihr    eiilld    111.  ntlwll.d    ,|1m,\.-    Ill    ulu,  h    til. 

I'.K  ilii  iii\-.-ti-:it,(|  ,  ,,111,    Ii..in  III,  ,riit,ii,   o|.,ii,i,  n  iiiMV.  (i  ,ilt.  1 
'•'  '"'i-     '1  111-  ( .!-(■  ;il(iii.'  \  i.-lil.  (I  ,1  liMvin,.  liaiillii,, 

'"  ''"■  <" -niidh.  it^.init  Orlil.'k.r  ,111.1  ..tli.i^  iii\-.-tii;at.(i 
iiKit.  rial  n  iii,,\,d  i,\-  (,p,Tati( .11  Iimih  tliir.\-.i(,'lit  .  .1-.-  .,1  |»,ii. 
.111(1  i.imt  tiih.i,  iil,Ki<2.  I.;i,\,.n  ,.t  these  uccuii.d  111  .iduit- 
.111(1  tw.  nt\-M  \-,  11  III  diilijivii,  Tiiutv-sovvn  xi.ld.d  l.ai  illi 
"I  liiinian  tx]!.  and  im.'  tuixivl..  iu.  illi  ..t  l)..\iii..  t\i)..,  Tli,- 
virus  in  till--  latter  .a.,-  pn-.-nt.-d  ..-itaiii  i"  .iiliai  hi.-,,  and. 
"1-t, lined  alr.-li  jmiii  tli.-  jiati.iit  Ir.uii  tini.'  t.i  tiiii.  ,  Hiietiiat.d 
ill  viriilcii. V.  |.,,r  i,aM,iw.  win.  h  will  I,..,,, me  .■\id..nt  ,i>  \\. 
prorerd,  tli,-  d.taiK  ..I  tliw  (  a-e  ai.  .In.  ii-.d  in  tli.-  11. M 
'liapter  (|).  ()2(,).  Tlie  tulHi-cuLisi-  in  tlii  .a--  had  atta.  k.d 
a  metacarpal  b.nic  ol  a  .  hild  wln.v  ai^e  wh.  11  th.-  iii\v-.tiL;ati..ii 
l>e,i;an  \va-~  ei-ht  veais. 

In  America  Park  and  Kriiinwi.d.  .■xainin.d  mat.  rial  r.iiii)\.d 
t:(imeif,'liteeii  caM'soj  l)(iii,.an.l  i..int  tiih.n  iiIi.m,.     The  pati.  nt- 
were  (if  various  a.i;.-.     On.,  was  .,v.r  sixt..,.n,  t.ii  w.ir  hetw,  ,11 
five  and  sixteen,  and  -..v.n  imd.T  liw  \  ears  of  a^;...      In  all  th. 
disease  was  found  to  I).,  caiw,..!  1)\-  tuheivle  bacilli  ot  human  tvp.  . 

RetiiMiin-  a.yain  t.i  Oernianv  w.-  .ih^rw  that  Hurrkhardt 
lomul  a  slii^htlvhi.t,dier  proportion. if  lio\iii(.in|,,ti. Ills.  Twen:\- 
iiine  cases  wtTe  examiiK  I  1,\-  him  with  the  f.ill..win-  r.-^ults. 
Of  ten  casiN  over  sixt. .  11  wars  .it  a;,'e.  iiin,-  wen    |.,iind  t..  be 


•  Ihi,  iiuliulrs  II  ;.,  J.  11  ,  uIulI,  IJU'  t  i.mnii.s.M.in  classilifd  a,.,  a  iui.sl-.I 
\iriis,  .m  RrouiKls  wliich  sfcni  insiitticiont  to  the  writer,  who  tarried  out  the 
investipation.  This  virus  is  one  of  those  wlii.  Ii  underwent  clianpe  on  passoge. 
1 1  has  already  been  discussed  at  length  in  Cluip  xvr.  p.  535  That  it  was  a  mixed 
\irus  at  a  certain  stage  of  its  history  tliere  tan  Ik  no  doubt  whatever,  but 
the  writer  submits  tliat  there  is  no  evidence  of  a  Ixnine  constituent  in  it  as 
It  e.Ni=ted  ir;  J.  H. 

-    lit!,.  Arbat.  itc.   llift   0.   1,11.    7   an, I   ,^.  .1.1,1   ,,.    i=q. 
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iiifirtcd  uitli    bacilli  nf  himian   t\|i(  ,  aiul  one  witli  bai  illi  nf 

li"\  Hi''  i\  I"  <  M  liiiiitii  n  1  a-i  -  III  uiiii  li  tlic  af,'(s  rant^iil  Iimiu 
tivf  to  sixteen  vcars,  t\\ri\c  win  tdimd  to  iir  iiil.  itid  with 
liai  illi  ii|  limnan  tvjn'  and  Iwm  with  liaiilli  m|  |)c,\iii,  t\iii 
I-'niii  (  a-i  -  mull  I  ti\i  \rar--  nl  A'^r.  and  one  m  wlinh  th.'  a^;'- 
i-  lint  rcrordfd  (and  whirh  ((UIsciiik  ntl\  c  aiiimt  li.  iin  ludcd 
111  till  taiil  wh:.  h  tlll^lW■^)  wcir  Iniind  |.i  ht-  inhctid  with 
I  mI)i  ic  Ii'  liai  iMi  n|   imiiiaii  t\'|ic. 

Mdjl'i-  iii\i-.tiL;ati'(l  twcl\-f  cax-.  in  thi  Knhni  Km  h 
In-lituti  in  l-liilin.  iiaiti\  niidri  th.  cm^  i<\  \\,n\\  hiiii-ill, 
l-iiiil"  (il  th.-  iiatniit-  \\i\i  1m  twrcn  ti\r  and  -ixtrdi  \iar>.  and 
till-  ii"-!  M\,|-  -i\tc<  n.  In  all  tlusc  (  a-M-  tlh'  di~i  a-r  wa-  tmind 
1"  !)'•  raii-(il  li\    tlh    huinan  t\])c  nt  tiilni'l'    h,ic  ilhw. 

I'm  nin^  imw  t..  (  a-'^  wIik  h  w. ac  iii\  i-.tiL;atrd  alti  i  di  atli  w. ■ 
lind  that  aiiiMiiL:  tlid-r  rxamiiicd  Inr  tin-  l.iu  d  (  im\  cmnic  nt 
\'"<A\<\  ii\-  l';a-tw.".d  ,iiid  !•'  (iiittitli  then  wvic  ~,  •.  (  n  in  whiili 
tluir  \\a->  liihi'K  iilii-i-  (i|  mil'  nv  mure  lioiii-^  dv  iMiiit-,  and  that 
.iiiKiiiu  thn-t'  i!i\i'-tit;atcd  t(ir  the  same  autliDiitx  l>\'  A.  >. 
(iiiitith  \\a>  niK  (itlni-  dt'  tlii-  kind.  It  niu-t  h.-  mi(!r|-~ti"-d 
tli.it  111  tlusi'  casc^  the  ba(  tiriiiliiLiii  al  i  xaniinatiMn  did  ii,,t 
111'  hidr  thr  mill  t((l  huiii  ■,  or  |dint-  thrni-<  l\-c^,  Imt  wa-~  iniitinid 
mami\   td  l\iii]ihatii   L;land-,  m  td  diic  <>\  x\\<-  un^at  di'Ljan^. 

<  M  th'  -'.Mil  I  a~i  -  nud^tiuatrd  1)\'  hai^tWddd  and  !■'.  ( iiithth 
twi'  i.iilcd  td  \  il  Id  aii\  tiilicicl'  hai  illi,  >iniiNi(iii^  uf  \-isil)l\- 
tul)inuldii>  a>  ui  11  ,1^  (r|  ap|i,iii  iitiv  normal  1\  ni]iliatii'  ^'laiuN 
lailiiii;  to  ]nd\dki  lnhm  ulo-^i--  in  uninca-jiiL;^  into  which  tli<'\' 
v\|  ir  injii  i(  d,  ( )nr  rase,  in  whnh  tiil»ri  nlou-  jmi  111110111  a  lia<l 
proved  tat.d  m  ,1  l)d\  ot  nine  \t  ai  ~  who  snttc  la  d  with  hiji 
disfasc,  \i.ld(  <1  linin  hnnirhial  and  nu-i  ntciic  t^Iaiid-  tuhcia  Ir 
lianlli  dt  human  tvpi-.  Our  <a-i'.  amd  iicarlv  ten  x'cars.  in 
wlii'li  dtatli  wa-  dii"  to  lardaci'iiu--  di-^ia-r  of  lixa-r  and 
kidiu\>  followin,^  spinal  rario  and  tiihdi  (  uln-i.,  nt  a  rib  with 
a  discharuin^  sinii-..  \irld('d  an  atxpiral  -tram  o|  ba(  illi  wdiidi 
combiiu'd  the  Imiitrd  xiiaik  ik  (  oi  the  limnaii  t\i>f  with  tin- 
Ir^cbk-  ijrowth  ot   tin-  bo\-inc  f\-pr'       'i"hrcc  ca-r^  in  which   thi- 

'  H.  90,  tlK'  ca.sc  wliii  li  yielded  an  atypical  culture  is  of  special  interest,  not 
tor  this  ri'cisiin  only.  Init  l>ctaus('  the  tuberculous  disease  seems  to  n  virv 
larL'e   txlint    to    h.ivc    Ik-iYhiic    .-irri-stea         Iin-    sninid    (tisc;me    .-llij-n'.'u-ca    a*    ^I^O 
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am's  i;m,L;<d  limii  tu.,  .ind  ,1  (|ii,iitM  t..  Icin  ,iii(i  a  hall  wars, 
and  in  tun  mI  wlmh  i|,atli  wa-  diii  Im  iih  niiii^iti-  and  111  flic 
"'li'  I  '"  till"  I'  III. ,11-,  |)ii,  iiniMiila.  111.  Mli.i.j,  iia,  illi  ,,|,talii.  d 
'■""I  liriiiiiliial  ni  111. -.ntiTii  ^^laiid-  pn.x.d  (.,  !.,  i,|  liuinaii 
'^1"  I"  til'  -i  I  ax --  kiiir.  liip.  ,ii\i\  ~|iiiii  i. -,|ii  .  ti\  I  i\  \\\i\- 
all'  (  t(  d   \Mtli    1  iiliiiculM-i-,. 

A.  S.  (iiilliili  I.. mid  "iil\  .III.  ,  a-'  .i|  Ijiiiic  ..1  I'.inl  .li-casi- 
iiniiidid  111  hi-  .11.-,  Till-,  wa-  111  a  \n,\  .,!  ,  i-hi  aii.l  a  halt 
Mai-  wild  di.(l  "I  dick  liillciNMii-  ii|i(  rati. Ill  li.r  lull.  |,  iil,,^i> 
"I  ill'  viit'  lii.d  I  "liiinii,  ami  wlin  wa-  luiiiid  tn  lia\.  .  al.  .ii.inis 
'i"<liil.-  Ill  th.  III. Ill' hial  and  nii-i  lit.  11.  l^LiihU.  I  hr-c  -l.iiid ., 
1  niiiUilird  and  in|r.  t.-d  mt..  t^iiiii.'a-|ii^-,  lailrd  tn  ml.  <  1  and 
uilluic-  (iiiild  iin;  1)|.  .ibtaiiicd  Ik. in  tin  in  dinilK,  'ml  a 
,L;iiiiii  a-jiii;  iimnilat.  d  uith  th.'  -iili>taii('  ..I  an  .ipiiai.  nt  1\- 
niiiin.d  (cixi.al  l;1,iiu1  dcwjujxd  tuhiTi  iiIum-,  and  li.,m  it 
wa>  f^jKiwn   a  ciiltuiv  ui  tiilxnlc  haciiii  ..I   imiiian   {\\>r, 

Mdst  III  thrse  cases  iiiNCsti.^atrd  i)(i>t-iniiitiiH  ha\.  apjMai.  d 
ill  one  (ir  other  nf  the  tahlrs  m  th.  lucc  vdii:^  mi  ti.in>  ,  tin  \-  will 
huwrvci  irapj)!  ai  in  the  tabic  wliu  li  hilldw-  ;  hir  (  um^  dl  hdiu 
and  jdiiit  tulun  uld>i^  m  which  th.'  tN]!.  dl  tnbcirif  l)a<  UIin 
i-diii  cnicd  lia>  li.  Ill  invoti^.itcd  arc  -d  I.  u  that  tli.-i-  caniidl 
be  spared. 

lliii-  lai  We  iia\<  dllicted  dl  bone  di  jdint  tnbereulii-i> 
II,;  caNe-.,  in  ciiie  d|  which  the  bacilli  were  atxpical,  and  111 
ti\'e  diilv  dl  bd\ini-  t\])e.     This  /,'i\es  a  prdportioii  dl   b.iMin- 

nilectidll^    III    44    per    eellt.    (dr    if    we    WelV    td    le,l\e    (Mlt     I.link- 

hardt's  ea-i  -  dl  <,iils-  2- ;s  P'T  cent.).  Pxixiiie  iiUectiniis  were 
r.'lativelv  uniinidiier  in  <  hildren  uiidir  >i\teen  (S-'  per  (eiit.) 
than  in  jMrMins  (if  ,^reater  a,i;f  (J  <)  per  (eiit.)  but  the\-  >hdW( d 
iM  preponderaiKe  in  (  hiidreii  under  fuc  \ea?\-,  of  age. 

piistaiH.rlcin  cx.inuii.itn.M  t..  h.i\c  Im.mic-  In  ,.lc.l      'llnic  xkvtv  ai; I  niinilRT 

.if  small  casro-calciireoiis  foci  in  the  spleen.  1  ul  an  .  nuilMin  ..f  tins  organ  failed 
t'l  infeit  fjiiinea-pit-s  r.ri.iulual  inlands  ap)  eauij  n.anial.  and  failed  to 
ill.  it  wliiii  mniKii.  but  the  m.s.nt.  iil  «laiuls.  sonic  of  which  were  nioderatel\- 
I  nliiycd  .in.l  t'.nlaineil  ^-hir-  miliarv.  caseo-calcareoiis  jcllo.v  tutx-riles. 
infected  one  guinea  pig  out  of  four  into  which  an  emulsion  of  tiicm  was  injected. 
It  .seems  as  if  the  tiihercul.iiis  disi-ase.  tli(ni'.,'li  of  old  staniiaij;  and  cxtetisne, 
had  all  but  come  t.i  an  end,  and  hut  La  a  .h-,  li.iriiin!.:  -.iiiu-  Inuii  a  luliiTciilous 
nb  which  s.-.vns  to  Ii.im'  br.inulit   on   l.ir.l.u  eon-  liisca'^e  the  bo\    luijiht  have 
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in  >li(iii;;  tniiiKist  tf)  tlifsc  rtsults  all'  tlin^i  1,1  I  lia-^cr 
(i<)i^).  wlio  iiivotigatfd  MVi-iity  cases  dI  Ixmit  .iihI  |miiiI  ihIht- 
•  iilosis  III  ih  Utst-arch  I-al»«iratni\  ni  ih.  I\ii\.il  CoIIi-kc  of 
i'liysi«-iaii>  in  lidiiilmri^li  This  <>l»<rvfi  loiiiul  luaiK  •>'.  |ht 
cent,  iif  Imimiii  iiilictiinis  (ui  more  ])rt(  isrlv  y<(i  p' i  'Uii  uf 
pun-  hoviru-  intVctions,  or  6}  jht  diit.  il  \vc  hm  Iml.  iiiix.d 
casrs).  for  III  tlu'Sf  st-wnty  t'asrs  forty-om-  M'MmI  Imimih' 
bacilli  aldiif,  twcntv-six  liuni.iii  li.i' illi  alnn,  .md  iht.,-  1m, th 
Ixiviiu'  and  tininan  l)a(  ilh 

FrasiT,  likr  Mil' li,  II  in  ,i  -iinil.n  ',i~,'  litlm,  liiin  u,i>  o* 
cnursi"  fiillv  awaiv  tliat  Ins  iisiilts  \\<\\  \ii\  (liii.i,iit  Imiii 
tliosi'  (if  pirvidiis  iiivc^fiyatoK :  and  In  ,id\  hk,!  -iinil.ti 
reasons  in  i  siiianation.  Mr-il\  In  |ii.nit(  d  mit  tliai  iiian\  d  Ids 
casfs  (MTU  1 1,  d  111  \',  ,iiiiu  '  liildn  11.  iii  w  li^iu,  w  In  n  all,  >  dd  with 
other  kiiid>  ni  tiiluK  iiiusi>.  li,i\nn  Ilh  ilii  lia\i-  luni  Inmui 
miieli  iiiore  trr(|iientl\  than  in  nld,  i  )"  i-'in-.  I.,  t  n^  (xainiin- 
thi-  d,  t.iil-  a  hlijc  nnn'e  cliiscK-  and  -r.  Im'W  lai  thi^  ,  \plaiiatMii 
holds  j^ood.  I'lH  t\ —A,  11  n|  JMa-iT  >  casi>  wi-ir  nml,  i  li\i> 
years  .,t  au;!'  aiid.,|  i  In -r  thii  t\  tw.i  or  ds  j,,  i  ( ,  r.t  \  n  idrd 
boviiii  l)a,  ilh  .inl\  ,  and  I liree f,'ave  iiiiMd  >  iiltim  -,  1  u,  nt\  were 
lietwii-n  li\r  AwA  -i\ti(  11  \i  ar^  nl  ai;r,  and  in  iiiin-  ,,|  tln'^,- 
or  ill  4^  |)ir  niit.  iln  ha^  illi  u,  ir  ,.|  tin  l),i\nir  \\\><-  Ihrrf 
Were  o\-er  sixteen,  ami  all  III  tln>c  \  ield,  d  i)aeilh  ol  hiiinan 
t\'pe.  This  exiilaiiatiiin  tlnn  i-  \ahd  up  to  :i  ecitain  imint  — 
leaser's  serie-'  eoiitaiin,|  a  iari;e  priipdrtimi  nt  <  a^e^  in  wnnii,' 
rliildree  ;  and  in  the  \i,uiil:  ehil(h<  n  tlie  i)r(ipMrtii>n  nl  l)n\in<' 
int' etiiiii-.  wa-  lii-hei  than  in  elder  (iin-.,  I!ut  it  h  ntteiK' 
inadeipiate  to  ,L:et  o\er  the  di^erepanc\-  hetueeii  his  results 
in  ireneral  and  thi,se  .,!  i,th,'i  ■  il)ser\-er>,  Ini  it  A'<r^  not  t(iu<  ii 
the  (hllieult\  tiiat  ulille  In-  Imind,  hetWe.n  tile  a.i^es  (it  ll\e 
and   sixteen,    43    p,  r   (  ellt,    el    |,uie    lii,\ine   inteetiolls,    the   nthils 

had  found  oiih'  ()\   per  cent. 

I-'raser  liiniself  recognized  this,  and  went  mi  lu  base  his 
' Apl.iiMtiiiu  111  tlh'  iiKiiii  en  the  i^icatei'  priAaleiici'  uf  tuher- 
iiiiosis  amoif^  the  dan\  lattj,  ot  h.din'  uruh  than  amon;,'  those 
ot  other  lands,  .md  ,,n  the  r,  l,iti\e  to  ,|u>  ne\  with  whieji  infants 
there  are  h'd  on  unsteriiized  tnilk. 

i^iut.  ,is  We  ha\e  said  wlnn  (  i  itie,ill\  i'  \  ii  winu  the  i-,dinl>nrLrh 
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\\i\  I  ivi'i:->  ni  irm  K.  n  h  v  iii  i  i  mvii  ix  si  oti.and  607 
ivMilts  ,,l)t.iiti.(I  in   th.    kiii,|i,,|   ,  ,iM-  of  ctTviral  f>land  tiibt-r- 

(  lll(.M>.   It    1-  .!illh  lilt    t..   lull,  \,     Ih.if    the  -nlKlifinlH  ..f  tllr   milk 

supply  «)f  l.'hiilHi,M||  ;j„(i  t|„,  ,,,.,,,11,  1  ,,|  li  riliiiM  iiit.iiit.  tliiir, 
liKWcv.T  bad  tlu-y  may  bt-.  can  aa-mint  for  so  j,'ri-at  .1  .hii.  rcncc 
m  til-'  nl;ifi\v  .imciitit-  ,.f  liuiii;iii  inf..  ti.Mi  uiil,  ihImtcIc 
''■"i"'  "I  i'lini.in  .m.l  \u>\uh-  tvi>.'  lli.  i.  ,111. 1  .  I-.  wIutc  as 
I'laser's  n-siilts  wnnM  ;;ii|,|\,  |  |„  .hm.  iili\  ni  iln,  case  is 
>^"''''"  """I  ill  ili.ii  ..t  i\i,,,l  l;I.iii.|  i.ii..ivnl()>is.  For  vvbile 
'"  ""  I'"' I  -Mit.  lull  J.mn.  .1  I., I  l..|ihlH„-li  ,1  i.n.i..,iti.,n  of 
l'"Mn.  inl.'ctions  anions  cliijili,  n  win.  h  w,,,  |,  ...  i|,,,|i  twice  as 
Krcat  as  tliat  wimii  li.id  l.,,n  l..ini.i  .  I- w  li,  !,■,  Im.isit's  results 
would  |,;h1  n^  t..nil,  I  tl,,,t.  ^,,  |.,i  a>  boiu  and  j.,iiit  fnlHi,  niosis 
i-'  '  '""  '  ""  'I.  'li''  |ii..pMili..ii  i>  about  clcvrn  tinn  -  ,1-,  -i,  ,it. 

"  ""■-'  'Apl  iii.iii'iii'  III.  n  ~.  .  1 ,1.1.  .|u,ii.   til.  r.-  I.  in.ini--  l..r 

'  ..iiM(iriati..n  ..111-  winch  .  ainiot  i)c  Idt  .iitii.  K  ..nt  ..|  M-lit  It 
I-  i)o>-iM.  tliat  dill,  i.rit  olw.rwrs  iinc(.ii„ci..n>iv  ad..|.t  dill,  i,  nt 
'  iitin..  in  im.Iuiiil;  th.-  t\i»-,,|  l)arillns.  It  mtist  b"  n-mcnil).  r.'d 
that  a  >tatcincnt  as  to  th,  t\|„  ,,|  micro-orf^Min^n  i-.  n,,t  .1 
Stat. Ill, 'lit  of  ..hMT\-.(i  |;i,  i,l,ut  ,111  ml.r.n,.  fn.ni  ol,:-.u  .,ti..ii-,. 
and  Ih.it  til,'  juilmn.iit  ..|  th.  ,,|,^,i\.r  ],;,,  plavnl  a  part  in 
aiTivinK  at  it^  ih,it  in  -n.  h  a  case  as  tin- .Ini.  i.  nt  ..1,mi  \vi. 
-ii.)uld  jiid-.'  ihll.  i.nth  li,,ni  Miniln  la,  t~  uill  n,.t  aii|.,'ar 
-uri-iiMiiu    t,.    th.'   nad.  1    it    h,     i,   ahh     t..   a-i,,-   uith    th,-   vi.w 

"I"'  ''    'i''^    1 I'lit    t'Twaiii    in    an    .  aih.  i    ,  liapl.  1    a.    t.,    tli, 

'■'"""'''"^  ''^lii'  1'  li.'  m  til,,  wax-  ..I  ...11..  t  ,1.  t,  innnati,,n  ..I 
tvjH  .  dii.  .  am. .11-  .'th.  1  thni,:;^.  t..  i:na\ ,  .i.lahl.  \anati..n>  ,,t 
'■'iltmv  in..;i.i  and  to  dill,  1,  11,  ,^  ,,|  mi,,-,  ptihilit  \- ,,t  individiiul 
rabbits.  \\r  ,,ii:;ht  t,.  i,ni.inl„r  t...,.  a~  ilhwtiatiin^  these 
<iinicnlti.>,  that  ,\rii  ii,,w  tii,iv  1-  n.,t  ,ntn.'  nnanimitv  a> 
t..  til.'  .■.\i>tfnc.'  ,,f  tw.)  distinct  t\p,>,  iii,l  thai  m.iii,'  hi-hjy 
.■\p,-ii,n.-..l  ..1)^.  rwrs  {c.i^.  M.  K.,,  h  and  Kal. 111.  .wits,  j,)  mv  very 
inditerniinat,'  liniit^  t,.  tlnni 

It  will  piolKd)lv  b.-  ...11, •,(!., I  tiiat  th.  am. .1111;  .,1  .Aid.Mic- 
r'<imr.(|  t.,  -iipp.nt  anv  ii.w  , ,  ,11,  liwi.  .11  1-  m  ii|-..p.,rti..n  t.. 
th.'  n.,v,.lt\  ,,t  that  cnciiiMon:  andfha!  th,  m.,iv  mi.xp,.,  t,,! 
that  c,.ii,hi>i,.n  i-,  -,,  much  th,'  m,.r,'  Inilv  ^h.-nld  the  ,  videiic.- 
b,'  Mt  out.  In  \  i.'w  th,'r,loiv  ,,|  tli.'  ,L;ivat  di.-,crcpaiicy  bctwirii 
i-rascr's  rcMili-  an,l  th,,.,.  .,1  ,,.1,,..,-  <,,!w,.rvers  it  is  to  be  regretted 
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tluit  111-  dill  not  j)ul)li-li  lii^  cxpi  riiiicnt^  in  lull.  Hf  tcll>  us 
iiuli'id  tiiat  lif  iiiifd  lor  idcntiticatioii  ot  t\])c  on  niorjjliolo.^ical 
and  I  ultiual  i  liavai  tci-.  lUid  on  tlic  inji  ction  ol  lahliit^.  TIm^i' 
animal^  wtic  ninrtcd  nitia\  iikunK  witii  oni  ni.u.  ol  i  ultinc 
Xo  tlcl.ni^  arc  yix'tn  ol  tlic  i"t~nlt-  ot  iIkm'  nijcrtion-,  lint 
It  \va>  >tatr(i,  in  an>\\rr  to  Mrilicr^,  wiio  i  litici/rci  tin--  nuoti- 
.i;ation  ad\ir^rl\',  that  in  i\ii\'  in>tanic'  wiuic  bo\inc  hai  iili 
wiTc  idcntilhd  till'  injections  prodnrcd  t;.  ncial  tnhricnio'-i--. 
Hnt  wliat  \\r  >liould  lik<  to  Itain  n  lln'  rxirnt  to  wliic  h  tlic 
disrasi,'  \\a>  i;fnrr.di/.i(l  in  racli  rabbit,  and  wJKit  \\.i>  the  t\j)i' 
ot  ilir  it  >ion>  ;  1..I' \\f  know  that  from  tinu- to  time  a  consider- 
able aniounl  ot  (h-e,i>e  ot  a  ehronie  lvi>e  ina\'  lie  prochiced  in 
the  inni;-  and  kuhie\s  ot  raiibit>  b\-  tnl>ereie  l);ieilii  (jI  hnnian 
txpe  (see  p.  dJI). 

Tile  jilain  tiuth  i^  l-'ra^erV  conehisions  are  so  no\-el  that  tiie\' 
apj)ear  to  ii,,  le  i  id  eonhrniation  before  the\-  can  lie  tinall\- 
ai  cepted.  Ne\ertlieless,  taken  in  eonpnietion  witli  the  in\e-.ti- 
gations  ot  Miti  hell  on  cer\"ical  f^dand  tnbereulosis,  tiiev  make 
out  a  ca-e  for  the  \ie\v  that  the  relative  frcqiiencv  of  infection 
from  bo\ine  -iniries  \aries  in  tlifferent  places.  And  thon,L;h  it 
seems  to  ns  improbable  that  it  slionld  \ar\-  to  such  an  t'xtent 
as  Fraser'>  resnlts  wcudd  im])l\ ,  vet  it  is  jxissible  that  there 
are  what  one  mif,dit  perhaps  call  "iiockets"  of  bovine  infection, 
and   that   it   was   into   one      f   these    that    b\'   >  liance   he   had 

di])])e(l''. 

One  more  word  nia\'  b(  -.(id  concirninL;  the  (jnestion  whether 
there  is  an  excess  of  bovine  infections  ainonij;  the  inhabitants 
of  Scotland  as  compared  witli  those  of  luigland  and  dermanv. 
A  comparatively  hi^h  ratio  of  infections  with  b()\-ine  bacilli 
to  those  with  liuni  n  bacilli  may  be  due  either  to  (a)  a  real 
exce.ss  of  infeitious  with  b<i\ine  bacilli  or  to  {h)  a  deticiency  of 
infections  with  human  bacilli.  Now  in  Scotland  it  cannot  be 
dui-  to  the  latter  cause,  bi'cause  the  death-rate  from  |ihthisis, 
which  as  we  haw  seen  is  caused  almost  entirel\-  with  bacilli 
of  human,  type,  is  higher  in  Scotland  th.an  in    l-'.n;;!and.     On 

•  Deul'iJi.  »>ed.  Wochenuhr.  IQI3,  p.  182'),  .uid  Laiictl.  KJ13,  n.  p.  1075. 
^  Lancet.  191.J,  11,  p.  1430.  '  See  also  .\ppcndix  n.  p,  O79. 
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tlif  (itliir  liaiui  It  ina^-  will  be  due  to  a  nal  c  X((s>  of  l)ovinc 
iiitcctions  in  Scotlaiid:  for  we  find  tliat  the  death-rate  from 
ail  liiiuis  of  tnl)ir(iilo>is  otlur  thai)  plithi^is  (which  as  \sv  liavc 
-aid  inrlntlcs  practically  all  the  instances  of  bovine  infection) 
elaini>  a  f;reater  sliare  in  tlie  death-rate  from  all  kind>  of 
tnl)ercniosi>  in  Scotland  {>,2  jjcr  cent.)  than  in  Iini,'land  and 
Wales  (j()-2  per  cent.)  and  in  lVn>sia  (104  per  cent.). 

l  libcrciiliisis  (ij   ri('iu:s  and  Joints   {Suri^iciil  lUid  Pusf-niotfon). 


Adults 

Children 

Infants 

over  16  years 

5-16 

r 

under  5  years 

Anth  r^ 

'I'yp*  of  bacillus 

Type  of  bacillus 

ype  of  bacillus 

Human 

Bovine 

Human 

Buviiie 

Human 

Bovine 

Atypical 

Ki)yal  Coiniiiission 

8 

0 

5 

0 

I 

I 

Park  and   Kniiiiwicdc  ... 

I 

0 

10 

0 

7 

0 



Ochleckor             

9              0 

12 

I 

12 

0    i      —      ; 

Uurckliardt*       

9              I 

12 

2 

4 

0          — 

..lollers 

8     1        0 

4 

0 

0 

0          — 

Eastwood  and  I",  r.-iiiith 

and   .A.  S.  Griltitli 

35 

0 

1 

2 
45 

0 

3 

3 
« 

0  j  ., 

Total      . . . 

1      1 

Fraser      

3            0 

II 

9 

12 

.^2              3t 

1 

Grand  Total     ... 

38            1 

56 

12 

39 

33             4 

Several  of  the  cases  have  appeared  in  previous  tables  under  other  headinfj- 
such  as  Meningitis,  General  Tuberculosis,  etc. 

*  I  )ne  case,  in  a  child,  ctuild  luit  be  included  bec.TUse  the  age  was  not 
gi\cn,     Tlie  bacilli  proved  to  be  of  liuuian  type. 

t  Mil  strain  of  tubercle  bacilli  derived  from  this  case  possessed  the  viru- 
leuii-  of  the  luinian  type  and  the  cultural  chaiacters  of  the  bovine  t\pe 

J    Mixed   cultures  ol   liiiman   .iiid   l>n\ini'   b.icilii. 

Ctimiiislons. 

r->one  and  ii'int  tulierculosi^  a})i>ears  in  most  countries  to 
l)e  due  Iari;ely  to  tultercli'  liacilii  of  human  tvj'c.  The  coiitri- 
biitinn  made  by  infection  from  a  bo\ine  source  would  appear 

3y 
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trdiii  the  evidence'  available,  wliii  li  i~  adnuttedlv  souk  what 
inea,L,'n',  to  bo  (in  an  aver  i^'e  in  N'arinu^  cduntries,  excludint,' 
Scdtland,  small. 

In  lulinbuiL;]!  and  nei,uliiii  lurliudd  a  \cr\-  inn(  h  Iai>;er 
>haie  luih  been  claimed  for  bo\ine  inlec  tion,  anioiintin,!;  rou.ijliJx' 
to  60  per  cent,  ol  the  ( ase>  in  children.  This  claim  needs 
conlinnation.  It  ^eem>  to  ns  nnlikil\-  that  there  should  be  so 
great  a  dil'terence  bet\vi't.'n  Iulinbur,i;h  and  dtlu-r  ,i;reat  i  ities. 
Possibly  some  "pocket"  of  bo\ine  inlii  tion  had  been  tapped. 
Nevertheless  a  substantial  case  ha^  l)een  made  out  iiotli  in  the 
case  of  tuberculosis  of  boias  and  joints,  and  in  that  of  cervical 
glands  tor  the  \iew  tlia  th''  rel;iti\'e  projiortion  of  infections 
with  tnbircle  bacilli  ho\ine  and  human  t\pe  differs  con- 
siderably in  dilierent   ])la(  es. 

I'.S.       h'or  sonii'  (juite  recent   worl,   -ee  .\].pendl.\.  p.  ()Ji). 

i<i:ii;ki:n(  Ls     x\  i 

(Chapter   .\.\iv) 
I'lihiioiuuy    I  iiln  iciilosii. 

15eitzkc  ( lyo/).      I'cbcr  die  IntVetion  des  M'  n^<  Irn  nut   K'in.lei  t  iiln  rkt  1- 

bazillcii.      I'hclidU'^    Arcliiv,    Heilietl    /urn    ll.iiiili'    Oin,    p     vs, 
Bulloch   (11)11).      llnr.ire   |)cibi'll   l.eetuic.      l\'o\  .  (ell.  dt   I 'li\  sk  iaius. 
("obbctt  I  iMo;).       I<  X  .  I     I  III.  lu  f>.  .\p|.    \iil     II,  i.|i     |,  rtr, 
Cniickshank    (i<ii.;j,      On    ilu-    Kimt    c  ultix  .11  mn    mI     lubtrele    liaeilli 

from  'rul>ornildus   J'is.sucs.     />nl.  M,-./.   /•niii.  Nd\     unz. 
I'ieteticn     (nMo).       I'ntersiicluiiiRoii     uhri     die    ini      \(i:-\\uii     Liiivcn 

krankcr     \drUoninic'tulen      I  ubrikrlba/illen.      I  iih      .l>l„it.     a.     il . 

Kai>i)l    iiiwuiiitlit  it^iniili  ,    I  lilt    10,    ]>     km. 
I'.bcr     (KJ05).      Mxpeiinieiltelle     I  ebertra.uun^     <Ur      lul  u  rliiiliise     \ciin 

Menscheii  aul  das   Knid       Urautt'.-^  Iicil>iii;i   :iii    Ktniik  il,r   liilii- 

liulosi  ,   Mil.    Ill,   p.    J37. 
— ^  (l9<>7)-     Zwei  Fiille  villi   erloI,t;reictuT  I  cbcrtrafjiniL;   tiiborkuliiscii 

Materials  von  an  l.nn<ieiipli(lii-e  gcstorbeiien  erwachsen  Menschen 

aid   d.is   Kind.      Jhii/^ili.   iiud.    \\'<>chi)isi  hi.   p.    ^-.S. 
(.nitith,   .\.  S.  (lull)       !<.(.  .1.   I  III.   h'i/\   .\pp.  \(il.   I.  pp.  8.  100,  etc. 
(1414)-      t'urtlur    Invcsti.LA.itii.ii-,  nl    the    i  \  pi    ..i     I'uberclc-   T',;:cilli 

occurring  in  the  Sputimi  id  I'hthisii  al  I'iimjiis.      hut.  M,</.   /auDi. 

I.  p.   1171. 
Kitasato    (i(>0(>).     Die     I  ulierkidosr    in    Japan      Zeitsch.   /.    Hrgirnc, 

vol.  i.x.ii,  p.  517. 
Kdih,    K.   (ii»ocS).     The  Relation  oj   I  linn, m  .iiul    I'.dxnii-    1  iibi  o  nlosis. 

hilt)'>!ntw)7al  Coni^re.ss  on  Tuherculo:^!^,  Waslnn^tim 
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KmsscI    (|()i^)       i>i.'   tuTisilir    I  iilnrkuloM.'   in    iliicn    P.czic'hiinf;on    /iir 

nicnsclilii  hill     rulHiUiilMM.,    liesoiitlors    /ui     l-uiij;,n-,tli\viiulsiK  lit. 

\'>>d/f.    II     A',    l\.',  h  S/iJIiiiil;    ;.   Uckdnil'liitu;   ,/,  i    I  ,,l„  )  kiilo-.c ,    llill 
>i,    p.     I. 
K.'ssci,     \\,l,rr    ,iiul     liriiNS    (1()04    .liul      \y,0^).       \ri  ,^l,  i<  luiul,.     liiUi- 

Mi.  iiuiiurn    iilur    I  iilicrkclbazillcn   viT.schitMUiu-i    JlMkunll.      1  nb. 

A)i>,!t.  ,(.  ,1.  h:nsirl.  GesnndhcitsatHte,  llclte  i  and   5. 
I.iiulrni.iiin  iiwij),      rntcrsiuluingen  iilior  dni  'I'vpus  (hi   1111  AiinvmhI 

l.nii-mkr.iiikiT  vurkniiuiU'iKlcii    I  iiImi  kc  II  .,,/i||rn,      1  iih.   Ailmt    n. 

(I.   Kiii^iri.  Oe^iim/lu  ihunilf,  lli.lt    ij,   p.    11. 
Mu-tzsch  (1910).     Arlu'il.  a.  </.  Cnbiitc  cl .  f^,itliol.  .linilm,,.  11    li„/,i    ir  ■! . 

t\ttlwl.-anatom.  Iii^t.  z.   tuhini;ni,  \.il    \ii,  ]>|i,    ^.n.    ^(„, 
.M..lli-rs   (i<»ii).     rcl)(.r  dcii   Typus  dor    liibLikLlbu/ilU  n    iin    .\ll^\\lMl 

drr   I'litliiMkn.      loci//.   (Ur  Ji.  Koch-Stijliiiig,   II, it    1.    I.dj./io. 
rnkanil  iMinnwinh-  ,  1 ,  ,00.   i.,i<>.   Kill),      'I'hr  Ki  lal  u  .•  I  mp(,rtan(.L' ot 

tlir    l;,.\ii)c    ,111,1    lliiiiKin     r\p,-,    ,,!     iiil„i,l,.    I'.aulli    in    Human 

I  iil)i.Tctilosi>.     LotUclcd    Studies    jioni    tlit     Research     Luboratorv, 

Dipimimnf  of  Hcallh.  City  of  New  ^'or/,^,  vols,  iv,  v  and  vi. 
l<al>ino\vit.s(ii,     I,,     (i,,o',).      Int,  i-u,  1uiiim,.ii     uk,  1     di,'     Hc/uhiingcn 

/.wi.sclicn  lUr    Tubfrkuki^o  dt..  Akii-Uaii   1111, 1  ikr    kicif.      Ailjtititi 

aii^  dtiii   I'iitlioloffischeii  Institiit  zu  Berlin. 
Man  us.      /nr    Identitats    Fragc   der   Tubcrkclbakterini    xfrxhi,' 

d,  11,  1    li.'ikiinlt       /,   III:,  fill    I  iihey/iiilose,  mA    i.\    p.   .i^;. 
>,lnnid       I'llJ).      I'ic     I  uIh  rkulost'stt'ibliilikcit     ,1,  r    S(l,\\,i/    uud    die 

/HI    iH'kaniiitimy  .1,  i     1  ubi'rkuli:^,'   dastll.-t    1111   kl/t.n     |alii/(liiit 

mnia,  lit,  11    .\nsli,  iimiiiiiun.       tnliiinil.    /iil,ic.    I  '•iiliU  lui  ,    l<,,nu-, 

p    i.sr- 

S,hnH-der  (iqoS).  \\\kv  da,-,  \  ,  nk,  iiiinu  n  \,iii  I ',  i  i-iu  lit  1  m/;|!,'ii  im 
Spatimi  d,r  I'lif lii.,ik,r  ninl  iln,'  HcdcutunL;  liir  die  'riuTapii'  dur 
ohnui  i.iiU,i;>  iittib,  ikuk.v,.,  J:,,(n,i  .  Jiiitidi:,-  :.  hhnik  do  luhcr- 
kitloic,   vol.   .\i,   p.    ji,). 

Smith.  Th.  (|8.)S).  A  (  ,,nip,iiatn  ,■  Stiiih  ni  H,,\iiic  rulur,  k-  ISaiilli 
.,11,1  '>\  Ilniiian  Iku  illi  Inmi  Spiituni,  Joini:.  ,./  i:.\p,niii.  Mid. 
\',  il.  111. 

Spn  ...ulcr   (ii)o,t).      Ihiitsili.    iiird.    W'oi/iiii^-hr.    \i>     ^1. 

!  1, »,);).      Ihid.   So.   ij. 

Stlimniaiin   (i.),)^).      Inauf,'.    1  )i"i'i-tat  1.  .11,    l.iuUn. 

WelxT  (U)oj).  \  (.iKkMchLndc'  rntcnsucluingcn  iibcr  Tubeikelba/illen 
verscliiedencr  liirkiinft.  iii.  V(,r\voit.  J  iib.  Arbeit,  a.  d.  Kaiserl. 
Gesundheitsiiiiit'  .  II,  it  ,,,  p,   i, 

•  (1907)'      Bfnicrkuu.i;  /.u  ,1,  r  .Xibcil   v.ui   I-Iht,   "Zwci   l"allo,"  ftc. 

Deutsch.  mod.   Wochenschr.  \t.    ^.Si. 

Weber  and  Dk'terlcn  (i<)ij).     Intorsucluingi'n  iibci  don  Typus  der  im 
.•\uR\vurtL>ni'^cnki-a!ikiTvork()ninirn<k<n'rubcrkc!bazilifn.  \  irukn/ 
pnifiuif,'   vein  inittelst  di-r  .\ntik)rniinnu'tliodc  gezuchtoten    Tiilxi 
kelba/ilk-n.      liib.  Arbeit,  a.  </.  Kaiserl.  i,esiindkeitsiniite.  llelt   12 


.,1' 


'Hi  1 


p.     I 


^<)- 


6l2 


TlliKKt  ri.O>I>    IN    MAN 


[CH. 


p* 


/  iil>iicit/o-;is  o]  the  M iiitintarx  (i/uuih. 
(Cliaptor  xvill) 
Utiidir  ((8<)i).     lidiiHif^arten's  Jahreshericht,  \i>\.  \ii,  p    Sow. 
<'niilirr,  Sir  Astlcv  (iXjn).      lllH<tra!ions  of  Disni^fs  <>J  llir  llinisl,  I't.  i, 

I'   rv 

Ooaver  (11)14).      ■■^'"-  Joitrn.  o)  Medical  Sciences,  \o\.  <  xi\ii,   |i     157. 

von   I'lbcrts  (lyoo).     Ibid.  vol.  t.\.\.\viii,  p.   70. 

Ilebb  (1888).     Trans.  Path.  Soe.  Loud.  vol.  .n.\.\i.\. 

I.anc  ([8(jo).     liril.   Med.  Joiini.  11,  p.  (j^o. 

M,ui.lr\-  (i8i)i).     Die    rnhcikulose  der  Rrustdriiscii.      liyuiui'.-.  Bcitrdf;e 

ziir    liUnischeH    Chii  iii-f^ie,    vol.    \lll.    licit    i.    p.     171,.       (Ahst.    in 

B.uinifjartcu.  vol.  \ii.  p.  809  ) 
Scott  (lMO|).     Tuberculosis  ol   tin    Hum, 111   Breast.      .S7  Jlai/holomew's 

Ho.'ipila/  Reports,  vol.   .\:  ,  ji.  117 
Sluittock  (1889).      Trans.  Path.  Soc.  l.ond.  vol    .\i  ,  p.   y)i.      (Contains 

main-  references  to  papers  and  articles  in  it   nuiilicncd  here.) 
Shirlil  '      Diseases  of  the  Breast. 

Siiri;ical   I'lihercnlosis  (other  than   Lupus). 
-Arloing   (1008).      Internat     (  mif^re-s  at    Wasliington. 
Heit/ke    (l')Oj).      Telle:-   dn-    Inleeti.iii   des   Meiiselun    nut    Kmdi  1  tuber- 

kuliis(.       \'n.liu„-,    .Irchiv,    vol.    c.\t  .       lieilielt 
Biirekluudt    \UJ"J).     Bacteriologisehe     L  ntersuc  luingei!     uber    (.  hnur- 

gische    Tuberkulose.     Deutsche   Zeit.^chr.    j.    Chir.    vol.    i  r..\ 
Cobbett  (1907),     R.C.T.  Int.  Rep.  App.  vol    11. 

("reighton  (1881).      Hoiine  'Liibcrcnlosis  111  .\Liu.     .M.uiiHll.in  and  Co. 
l-:ast\vood   and   K.   (.ritlith   (1914).      The   Incidence  and   liacteriulogital 

Characteristies   n|   Tuberculous   Jnlectioii   in   Children.      Reports   to 

the  Local  Cio.\ninunt  mi   I'lil'lu    ILnith  and  Medual  .Sidijcct-,   X  S. 

No.  88,   p.    1. 
Fibiger  and   Jensen   (U)07i.      IrlH-r  die    Hed(utun!.;   der   Milduulet  tion 

fiir    die     l-aUstehiiUL;    der    piiniaren     lutestnialt  idierlvulnse.      JierL 

hlin.   W'ochcnschr.  .Xn^.  4  and   5. 
Fibiger   (1908).      Intersuclumgen    iiber   die  Be/ielunigen   /.\M-M,lirn   d.  1 

Tuberkulose    und    den    'Tuberkelba^illen    ties    Menscheii    und    der 

Tuberkulose    und    den     lulu  rk<  Iba/illen    des    Kiiides.       Berl.    klui. 

Wochoisclir.    ]).    I  J. 
Frascr,    J.    (191J).      llu     Kdativ.-    Trevalence  ol    llunian   and    ISoMue 

Types  of  Tuliercie  ijacilli  in  Bone  and  Joint  luberculosis  occurring 

in  (  hiklr;n.     Journ.  of  Lxpcrinien  al  .Medicine,  vol.  xv,  p.  4^2. 
('9'3)-      The  Ktiology  of  Bone  and  Joint  Tidieiculosis.       \  reply 

to  the  criticism  of  Miillcrs.     Lancet,  11,  p.   14  V' 
Gaffky  (1907).      Zur  l'raj;e  der  Inlectioiiswege  der  1  uherkulose.      /  id>er- 

Cltlosis,   vol.   VI,   p.  457. 
Goodale  (i90()).     The  T:.\annuatiou  .d  the  Throat   in  Chronic  S\  stemic 

Infections.      Boston  .Med.  and  SiHf;.  Journ.   Nov.   njot). 
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(.;rirtitii.  A  s  M.,11!     i;a  :i .  i-i„.  Uc^  App  \.,k  i 

""'II-       I  iiIh  ri  iil..ii->    liilcctinii    in  (  iuldrrii,  and    it-   Kclaticin    to 

Ihc  lloMMc  anil  llun,,in  l\  pi-.  ..|  lulicnlc  I'.ajilli  Hcf^oils  to  tin 
Loiiil  (,.irinntu)il  lU)ii>,l  ,>i,  I'liLlii  H,alll,  ,111, 1  M.Jnul  Siibicct.-^, 
N.S    i.xxxviii,  p    105. 

(|'»i,t1       (  rrvical  ('.land   Tid)cr<  uIoms.      I.,iii,,t.  i,   p,    ij;^ 

Janes.')    and     MUt    11. ho).      Wtj^Ici  hcndc    I 'nt.  rsuchnnK.ii  'nnt    dm 

prakti-cli  UP  hliijcnn  saurclcsP  n  l;a/iliiiK      lh,iii,i\  lieitni:,  .  vol. 

will 
Koch,   K.  Moo.^).      /iiUi  iiiitiminl  Conf,'re<:s  on    Tiibeniilos!:.,  \\a^iiin'..;lon. 
Kosscl,    Weber    and    11,-ns.s    (igo.t    and    I003).      X'cr-lcichcnilr    liiter 

.sncliunK'on    lUxr   •rnlxTkcllin-'illcn    verscliirdener   Ijerkunlt       IuIk 

Arbeit,  a.  cl .  K,(istrl.  (iisiniiihettsamte,  Hi  It    1   and   v 
Lewis  (i<>io).     TuIhtcuIous Cervical  Atlenitis.     Joiini.ol  i:,\p.  Mcdtcnic. 

Vol.     XII,     p.     S  J. 

I  ittncr   (ion).     Mediral    Record. 

Mitelirll,    .\.    i>.    (101  |).      The    InlcctiMn^.f   (  Inldnn    witli    the    P.oMne 

'Inbenle  Hacillus.      I!,  it.  Mai.   /,  ,11,1.  1,  p.  \  z=,  (deals  uith  lervieal 

lyiiij>h   f;lands) 

(i>ii  ().      .\    l!ai  lenMl,,pical   Study  of  Tnln  n  ulo--i>  ,,|   Die  Lymph 

(;iands  ni  (  hildtrn       l-.diiihiDxh  Mcdicai  Jmiiinil,  Sejit. 

(101  ().     '111.'    Milk    (lucstion    ill    l-.dinhurKh.     Ii,linl,tni;li    M,/ini/ 

/nuiiiii!,  .\pril. 

Mohh-r    and    Washburn     (1.1071.      .\    Conii.arative    Stn.h     ol    •rnberel. 

Hacilh  Ir.im  Vane.l  Sources.      f.S.  Ucpt.  of  A^riLitltiiic,  Ilurrdii  vl 

Animal   Industry.    Hull.    No.    .,0. 
MoUers.       /'.;r      .\etioloyi,-     der      Knochen-      \nul     ( h'Uiihlubei  kulose. 

VcKO/liiil/uli,  I!  :l,t  l\\,l,iit  Koih-Stiftiing,  Helt  .x. 

(i()i3).      I)i-ii!^,li.  iiicd.  W  ochemichr.  p.  1820.     .\b-t.  ni  the  l.untel. 

11,    p.    1073. 

(lehl.'ki'r  IIC107).  I  iiter-ni  hiinuen  uIh  r  .hirnri;i.he  Tuber,  \dos.n 
fill).  Arbeit,  (t.  d.  Kui^iiL  (,,-.iiiidheit'ia»il,.  Ibtt  o.  p.  ,s.s. 

I'ark  and  Krniinviede  (loo.,,  i,,io,  i.)ii).  The  Kelativr  Iniportan.e  ..1 
th.'  Hovine  anil  Unman  lypes  of  T\d)ercle  Hai  illi  ni  Htinian 
Tul)crcul.>sis.  ColUili'd  siiidies  from  the  Research  Laburalorv, 
Department  ,,f  Health.  City  cf  Sew   York,  vols,  iv,  v,  and  vi. 

I'yl'us  (loll).  Sonu'  ln|..tions  of  the  Tonsils,  llunten.m  Lecture 
Lancet,    -Ma\-     i  =,.    p      101  1 . 

Smith  anil  l-ir.mn  (10071.  Studies  in  M.immahan  Tub.rcle  Bacilli. 
No.  \\.  Bacilli  Resembling  the  bo\  nie  lA  pe  hoin  hour  Ca'-es  in 
Wan      Journ.  of  Med.  Research,  vol.   .\\i,   |!.    ^i,=^. 

L  iiHcriiiann  (i.)ii).  LntersuchunKcn  ub.  r  die  tnberkulose  Infection 
ilcr  Lymphdrusen  im  Kindersaitt  r  lub.  Arbeit,  a.  d.  Kai'.erl. 
Geuindheit-^amte,   Heft    u,   p.    io<). 

Weber  and  Taute  (1907b     Wcit.re  Untersuehum;en  etc.  mil  be.sonderer 
Beriicksichtigunp  d.r  primaren  D.irm-  unci  Mesenterialdrusentuber 
kidose.     Tah   Ay!::-::   ::   :>.    K.i:.:i  f:..;i,!dhe:!:amte,Hviie,p.  ij 
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().     Lii/iiis. 

Imiiiii  '>\\v  pi.M  nt  i>MiiU  lit  \ii  u  Iiii)u>  is  nt  >pi'cial  intrrcst 
I)fcau>c  till'  tubercle  IkhiIIi  wlm  h  lia\r  Ik.  ii  i>iilated  from  tlie 
majority  <'f  cases  of  tin  (li:~i  a.-t  which  iia\"i-  heeii  l)acteriolo,!:;icalIv 
investigated,  in  tliis  ei,iiiitt\'  at  iea^t.  lia\-e  jhmmiI  to  Ite  more 
or  less  atypicah  'l'hii>  hipu>,  as  in  otinr  \\a\s,  stands  some- 
what apart  frMiii  nthir  kiiid^.  of  tuhercujosis.  In  tliem,  a-- 
we  iia\'e  -1(1).  the  tiiltiic  le  liaiilii  conform,  closei\  (  iion,t,'ii,  t^i 
one  or  othi  r  di-tiiKt  t\pi,  tlie  human  or  tlie  Imxiiii',  now 
and  till  11  an  at\pieal  -train  i>  nut  with.  I)ut  it  turns  out  as  a 
nde,  \vli(  11  'dcipiati  i\-  iii\i>tiL;ated,  In  lie  a  mixture  of  these 
types.  I'liie  atxiiicaj  -train-  ol  tuiu-rcie  i)acilii  are  rao  i\- 
seen  ill  all  the  \arioii-  di  eji-si  ated  Imnis  of  tiil)erculo>i>-.  Hut  in 
lupus,  as  We  ha\  1  -aid.  it  i-  otherwi-e  ;  according  to  A,  S.  (iriuith. 
who  has  \er\  -pi  ciall  diAoted  himself  to  the  bacti'riological 
study  ot   this  disease,  atxpical  -tr.iin-  are   me  rule. 

The-e  i^row  like  ,«r(lin.ir\  tiihercle  haeilh  snnie  like  the 
l)n\iiie.  otlii  r-  like  the  iiiimaii  type;  but.  whether  i)o\ine  nr 
human  in  ciiltui.il  i  haraeti  i>,  they  possess  a  \'iriili m  e  whi(  h  in 
varying  di'grce  i-  lower  than  that  of  the  t\pe  tn  whu  h  th'  ir  mode 
of  growth  would  -eem  to  a>-ign  tlniu  :  and,  >o  far.  such  -trains 
have  been  limited,  alnio-t  e\clu-i\('l\-.  to  cases  of  lupus'. 

That  tulnrilr  baulli  deri\id  trom  lu])u-  should  lie  peculiar 
was  no  more  than  wa-  to  be  expected,  for  lupus  itself  is  a 
peculiar  disea-e,  and  ditler-  in  ■several  re^pects  so  much  from 
other  kinds  of  tuhi n  uln-i-  th  t  -miie  have  found  it  dillicnlt 
to  believe  it  cau  be  dm  to  e\,ii  th'  the  -anie  bacilli  Th.- 
wavs  in  which  hijiiw  dilter-   In. in  otln  r  kind-  of  tuberculosis 

'   J-or  a  clobcr  e,\,imin.iiiiin  dI  tin-   jniuu   .-uf  SccUou  in  i«l  tlu    .\|i]h  ndix 
(p.   682). 
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arc  as  tnll(i\\> :  it  i>  an  >  xtraordiiiaiiK-  iclVac  tniy  aiul  per- 
sistent disease,  ;iiul  tiliiiii^ji  aece^Niblc  to  remedies  often  detit - 
treatment.  It  lia--  \.r\  little  teiidencv  to  >|)ontaneon>  (  nn  . 
^ikIi  as  ue  li,t\c  >een  111  otiter  kinds  ol  tul)erenlo->is,  and 
olten  continues  to  >])read  tor  manv  vear>,  or  e\-en  tor  lil. 
In  other  respects  it  -hows  a  reniarkahlv  lo\vihL;ree  of  Mrnliini  . 
It  >i)re;uK  \ei\-  -jouJv,  and  ^Idopa  extendi  to  tiie  internal 
organs;  and,  uh.it  i-  more  remarkable,  xems  commonU-  to 
spare  i'\eii  tlie  n.  i-lilionrin.i;  l\inphatic  glands,  tlion,!;h  it  m,i\' 
be  second, ii\-  to  disc-.i-i'  in  these  strnetnrcsi.  It-  pec  iiliaritie-. 
in  shoit,  are  that  it  i-  ,it  oini'  a  \ei\  mti.K  t.d)le  and  jiersisteiit, 
.md  a  tdnstitiitioniilK'  mild  disea-e-. 

Mrans,  writing:  about  lupus  in  his  bo(jk  jmblislnd  m  iS()=,. 
made  a  remarkable  lorecast.  After  deseribint,'  ttie  mam 
l>e(uliarities  ol  the  disease,  ami  laxiiiL;  stress  uu  its  slow  Kiurse, 
the  small  effei  t  it  produces  as  a  rule  on  the  i^'eiieral  health,  the 
richness  ol  the  lesimis  m  giant  cells  and  their  povert\'  in  bacilli, 
he  goes  on  to  snj;o,.^t  thnt  it  ma\  be  due  t,,  an  .ittenuati  d 
\arietv  of  tubercle  bacillus^. 

1  he  lorecast  has,  in  a  s,  usi',  i  onie  true,  but  perhaps  not 
in  tl  d  s,  nse  which  Straus  intended.  The  tubercle  bacilli 
obtained  from  the  majority  of  cases  inv(-stigated  are,  as  \\c. 
have  said,  atypical.  Their  viniliiice  is  distinctly  hnv  lower 
than  that  of  tin  tv|)e  to  whi(  h  otherwise  thev  woidd  seem  to 
bi  Ion,g.  The  bacilli  found  in  lupus,  then,  arc  attenuated. 
But  this  does  not  pro\i-  that  lu]nis  is  antsi-i/  bv  bacilli  of  low 
viruK'Ucc  :  for  it  mav  etiuallv  well  he  that  hipns  attenuate,  the 
\irulence  of  the  bacilli  whit  h  1  ,nise  it.  To  this  point  we  sliall 
presently  return. 

'  'lifM's  iiuiuions  anion;.;  tlie  i  ompli,  nti.ni^  ,,(  Iu].iis  tin-  !■<  i  urrciin-  of 
tiilxTiuIar  (easoous)  disease  i-l  the  nearest  lyniiibatie  glands.  "  iUit  tins," 
he  adds,  "considering  the  tnn  nature  ..f  hiinis,  is  siirprisinply  rare."  Svs/em 
nf  .S'ld-co-v.  vol.  I.  ji  717.  Pulmonary  tuberculosis  may  sometimes  precede 
lupus;  but  it  probably  supervenes  in  persons  sutTennj;  from  lupus  no  mon- 
commonly  than  it  occurs  in  ordinary  persons. 

'  riie  number  of  deaths  .ittolnited  to  luiuis  in  i  ii;:i.inci  .in.i  W  ah  >  in  cut 
\v,is  lifty-si.x. 

'  "I"aut-il  y  voir  line  forme  sperjale  .ittiUDir,  t\,-  hi  tulierculosc,  due  .'i 
une  variet<^  de  bacilles  nioins  \irulents  cpii-  (eii\  t|ui  )ir.iilin-(  nt  hi  tubi  n  ul.ise 
franrhe-"     [a  l-iherciilo-e.  p.   /^i. 
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Witii  tlii-  (|ii,-ti(.n  Mt  t\|.r  (,|  l>;i(illiis  is  closfly  IxhuuI  up 
an-itli.  r:  I^  ili,  Iuihi-  1,  -i,,ii  ,  aii^d  li\-(lirrct  iiKictiliiti.iu  ,,i  skm. 
"I"  1-  it  1)111  a  |,M  al  nia  nil. -I  a  I  mil  d  a  1.1.  .  .d  li.  .i  n.  ml.  ,  ii,,ii  i  >  || 
''"■  '.lit'  1  It  i>  ,  1,  ai  that.  111  \u\\  ill  t.  ■  i(m-tiliiti..iial  iiiiidtu-ss 
nl  tl,.  (In.  a-r,  w.  niii-t  ii.iMnlat.'  .itluT  (</)  a  haiilliN  i>\  low 
\iniliii.-.-  Ir.iin  tli.  -tut.  lai,uil\-  im  apahlc  n\  .aiwiii;,'  i.vsciiirt 
ill  organ-  (.tli.r  than  th.  -km.  or  (h)  a  pati.  iit  uiih  I'lculiar.  and 
line  ininht  prrhapssay  patcliy.  iiowcrsol  rrsistancf  -snsciplihii. 
t.i  tulHTculosis  in  tlic  skin.  Imt  able  tn  n  sist  intcrtion  in  th.- 
iiitnn.il  organs.  It,  ,<u  th.  ntli.r  haiul.  \\\,-  1. -1..11  1,  du,  t(. 
external  iiK.ciilatii  .r  tw..  altrniati\i-  ]ii<  -.  lit  tlr  ni-rl\.  -.  .  itli.  r 
(c)  a  l)a(iihi>  dl  lew  xiruii'nrc  imaj.aM.  .il  ( aii-inj^  tnitlur 
disease  bvmcta-ta-i- ,111(1  cajiahlc.  a- a  nil.',  oiiK  u\  extension  l.y 
C(intiniiit\-,  or  (</)  a  lUTinal  \iriil.  nt  ha.  illu-,  win.  li  l.iv  some 
re.isdii  (uniu'cted  wi'ii  it-  new  en\iri.nini  nt  In  1  (niie-  attenuated. 
aiidwliich  seldom  ca  s.-de.  p  -eated  di-i  a-.  ..win-  to  anat(.nii(  al 
pccniiarities  in  the  km  it-elf.  To  tin-  latt.r  \  1.  w ,  it  will  he 
seen,  wi-  tend  to  indiiie,  tlioii-li  we  would  n.it  h.  thought  to 
deny  tliat  tlnre  m,i\-  \u  something;  peculiar  in  the  con-titntioii 
ot  the  patient  liah'-  to  hrpu-.  It  is  just  roncei\ahle  tli.tt.  h.i 
-..me  unknown  rea-on.  a  -kin  mo.iilation  of  an\  kind  ma\-  he 
le-s  liable  to  cause  constitutional  infictioii  than  one  else- 
where. The  skin  beiiiL^  the  frontier  most  op.n  t.>  att.ick  has 
perhaps  a  -toiitcr  barrier  inter]io-ed  between  it  and  the  blood 
stream  than  ;\uv  other;  the  r<  ader  will  no  (L.ul.t  .all  to 
mind  the  fact  that  in  the  da\-  before  vaccination  .  utaneou- 
inoculation  pro\ideil  a  more  or  less  safe  mean-  of  admini- 
stering so  virulent  a  virus  a-  that  of  \ariola.  ,  v.  n  to  voung 
ehildreii. 

But  these  (pie-tion-  Cannot  be  .  iiiu-.  ni.nlK-  discussed  at 
tliis  stage.  We  ha- .■  mentioned  them  nov  onl\-  to  e.xcite 
interest  in  the  son^.ewhat  lengthv  and  detailed  ai  count,  whi.h 
will  follow,  of  the  esults  which  ha\c  been  achieved  bv 
experimental  in\(-tigati(.n. 


'  Straus  belirvcd  it  l.i  be  duf  to  direct  inoiuiation,  for  he  says:  "On 
voit  done  que  h-  lupus  est  un  type  coniplet  de  tulxrcukisc  locale,  resultant 
probahlenient,  dans  la  majorite  dcs  cas,  d'une  inoculation  eNternc,"  Ire.  cii 
I>.    ;.}T.     For  other  opinions  see   footnote,   p,   654. 
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hxftcrimcntal  investigation.     K.i,  h   u,,^  ij,,    i,,,,    ,,,  i.,,|,itr 
nltiiii  ^  III  tiilxn  Ir  l);i(  illi  fnnii  ( .ws  dl  Imimi--  ;    .iml  wnli  tin  m 
III'  |)in(|ii(  1(1  tuhrn  njiisis  in  aniinal-.    Tim-  lir  iiiii\i d.  ulut  until 


tliiii  u;i-  i,nl\  a  ni.itti  r  nt  i 


nil  pnir  namely  lliat  lupus  vvii>  hut 


'""'  "I  111''  11 1,11 1  \-  ma  mil -tat  I.  UH  111  tuliricuin-i>,  JIu-  wa-  ni  tin- 
(•.irl\'  nj^htio,  will  n  a-  \it  tlnn  \\,i-  n<i  hint  nl  the  existence 
of  various  types  ol  tul.i  n  1,  I,,,,  ilh.  .ind  Kik  h  dur-  imt  Mvni  to 
have  Until  1(1  ,ni\  pi  1  uliai  itn  -  ii;  in-  lupu- 1  ulturos.  Hutlrnni 
what  niie  can  ;,'atliM  Imm  th,  an  nuut  nl  hi-  .Aperuuents, 
le.Lianleil  in  the  ji-ht  Ml  kuii\\li(l:;i  aii|UUMl  -uii  e  that  time, 
It  >eem-  |iri, liable  that   -mue  ..|   tin-  -tiaiii-  i.|   mliei.  Ii    haeijji 

^^■'li'  ll    '"     tli'Il   "htaillid  Uele  III    the  1.1, Mile   I  \  pe  ;     |,,r  hr  leCirds 

the  lai  I  that  out  nt  eiL;ht(  en  r.ihhit-,  iihm  ulatid  in  the  anterior 
''''•""'"  I  "I  t'le  e\e  uith  mateilal  Imm  li\r  dill,  lent  ca>es  of 
lupus,    some    dird    •■\\ltll    e\|il|-l\V    t  ul  XIl  ul.  >-l-    ii|     luilU-,    liviT. 

spleen   and    kidiie\-'.  ' 

N'oIhiiiL;  turthi  r  nl  imp.  n  lain  e  .,  ,  ni-  tn  h  i\i  .  1  nue  ti  1  litrht 
re,L,'a!(liiin  til,,  tiiliinle  hai  ilh  m  hijiu-  until  the  Ki,\,il  (nni- 
mi-inii  investigated  their  lii-t  1  a-e  ,i|  that  di-ia-e  in  i(,o=i, 
and  di-e,.\-ered  in  it  an  at\p!eal  -tram  ol  tuhi n  le  lia(illi  which 
ua-  plai  ed,  l.\  the  iii\e-ti-,itor  win.  carried  nut  tin  exjierinn  nt- 
loi  the  (ninmi-inii.  in  a  das-  hv  it-elt  a-  hem-  mcapahli  nf 
'omplete    ideiitihcation    either    with    the    human    tvjie   nr   the 

hoMlie  t\  j.e-,     ■jlie  I  ■nmnii-inner-  i  hem-el\i  -  ,  learl  \   1  CCn-ni/ed 

the  annmaliiu-   nature  ,,t   tlii-   \iru--'. 

I  his  ca-e',  known  a-  Ii  =,.;.  was  a-  h.hnw-:  A  \-iMin^'  i^iil, 
lourteeii  \ears  old,  had  -uttered,  at  the  time  th.'  iin  e-ti-atimi 
l>e^aii.  Inr  ali.Mit  lour  \ear-  Imm  iujiii-  n|  the  -kin  o\-er  tin 
li.cht  hip.  An  n))eiation  was  perlnrm.  d  in  Jamiarx-,  11)05,  and 
scra})in,^s  of  lujH.id  ti-sue  -cut  to  ,,11.  nf  the  laboratories  of 
the  Koval  (  omini--inn.  Wuh  tlu-e  Miapin^;-  uuinead>iKs 
wvre  inoculatid,  and  from  one  n|  tlu-e  animal-  a  -train  ol 
tuiiercle   bacilli    was  nbtaiiied   in   artificial   culture. 

I  his  -train  ^rew  hiirl\-  well  mi  various  tm  dia.  but  on  the 
whole  it  possessed  the  cultural  diaraeters  of  nm-  nl    the  less 

'    I  he  Eiiiild^v  of  Tithernilosis.  Inc.  cil.  p.  iiu 

-  H  C.T.  Int.  Rep.  App.  \n|.  n,  p.  io5t(. 

■■■  /''.=  •/.  /,:•.  Rep.  p.  jy.  •>   V,,,t,  |,    ss, ,  aiso,S8.-A  ;in<j  iizi. 
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dysmmk-  cxamplfs  of  the  Ii.imm,  t\|„  i:,i-i\\,m..1  who  also 
i'xa!niiu(l  it.  pliK  .  d  it  in  liis  Imimiu'  (  las>  III,  ami  A  >.<.iin'itli. 
wild  Mil)>.(iui  iitly  ninxt -tlLMti  (I  tin-  strain,  aginti  iii  tin-' 

Tlio  strain  "orri'spond' i|  with  tin  hovinc  typt'  also  in  tiiat 
it  iHniliKcd  f.;cn(ral  tuhtrculosis  in  ral)l)its  and  ralvcs.  But. 
tliiiii;;h  tliis  was  ttic  cast',  it  was  rli-ar  tiiat  its  virnicncc  w.is  not 
up  to  till'  standard  of  the  typi  .  1  ni  lalihits  indctd,  nijictod 
intrapcritonialiy,  it  sfcmcd  at  tirsi  to  be  as  \iiiil nt  as  ordinar\- 
bovine  bacilli,  but  closi  r  scrutiny  of  the  roults  showed  that 
on  the  a\era;;e  it  kiljid  rather  les>  (]uii  klv  :  and  Inrtln  r  in\  (  sti- 
Ration  by  A.  >.  diitlitb.  usiufj  nthir  iii.tlhid-  ,,|  iiini  iil.itinti, 
especially  subcutaneous  injection,  ckarlv  showed  that  its  \  iru- 
lence  for  tliisc  anJTnals  was  not  normal  For  the  calf  there 
could,  fidiii  ilic  lii-f,  1),  iKi  i|uestion  that  it~  \  irnl>  r.ce  was  not 
that  111  till  liip\  iiir  i\  |ii  .  tlhiiiL;li  it  ua^  (  lr,nl\  liif^her  than  tli;it 
of  the  hiiinan  \\\)i\  It  intidn'id  iiidifd  a  chronic  f^eiieral 
tuberculosis  ol  mild  l\\)f 

riiirr  r.iKcs  wire-  iiljritcil  Mibi  lltaiicijii>ly  wiiU  ^o  iiij<.  ol  tin-  l>iii  till, 
riicse  animals  aflir  sniiif  slight  iiulispdMtiiin  rc«.iin<il  llu-ir  Kincral  lu-alth 
and  ri'Miaint'd  in  good  tonilitiim  until  tln-y  wore  killtil  tlircf  monllis  afttr 
inriculatiim.  riu-  liiiiKnirs  at  the  seats  of  inoculation  and  tlie  l(si(.ns  in  tlie 
pffsiapular  jjlands  wtrc  like  tliosc  sicn  in  lalvis  inotulatcd  with  bacilli  of 
liiiinan  tyiie,  hut  the  limns  were  affecle<l  niiiro  severely  than  those  of  any 
calves  inoculated  with  bacilli  ai  that  type,  and  there  were  somewhat  wide- 
spread lesions  in  tlie  lynii>hatic  K'^nds  and.  in  two  eases,  tubercles  in  the 
spleen.  These  lesions  were  nf  a  chronic  type,  anil  showed  a  marked  ten<lcni  \' 
to  calcification. 

A  culture  grown  from  a  lesion  of  one  of  these  animals  was  injected  into  four 
other  calves  in  doses  of  lo  and  On  mp.  with  results  similar  to  those  ju^t 
described 

At  this  point  the  author,  wlm  carried  out  thesr  investif.;a- 
tions  for  till'  l\ii\al  Cnnimissiim,  \\a^  n  innwd  to  another  sphere 
nf  actix  it\  ,  ,111(1  the  in\<sti,L,'ati(iu  n|  tlir  tulicn  li-  bai  illi  concerned 
in  lupus  was  eontiimnl  In  A.  S,  (irittilli.  Iliis  observer  repeated 
the  investi.uation  of  tin-  driyiiial  sfr.iin  -4  bacilli  derived  from 
the  case,  and,  in  .idditinu  tn  (Mnlirniin;'  what  had  alread\-  bn  n 
claimed  inr  it ,  di-i  m\-,  n-d  ;mi  additional  fact  i^f  fmidaniiiital  im- 
]i(irtaii(  c.  namiK'  that  the  virulence  of  the  strain  for  the  monke\- 
an    animal  which   the   reader  will  remember   is   si;.sceptii)le 

>    R(     r    /•■-»,  F/rfr.  ,\pp    :,:'.    !    pp    jS  ;,n.!  v.-.;. 
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'"  I'"'!'  "I  ill''  in.iniin.iii.iii  I\|h.  .,|  tiil„i,|,.  |,,„  iHi  u;,- 
1"\\.'!  th.in  th.ii  (,|  citlicr  tip  Imimm,  (,i  t].,  Iimn.iii  typt'.  TIin 
l.at  di.-,p(i-,Ml  ,.|  ilir  siiKK'-li'"!  ili.il  tin  -ti.iiM  \\,i- tnm-ilinii.il 
and  formnl  .1  link  li.twrni  ih,-  iw,,  up.v,  t.ir  \\lij|(  it  w.i- 
l'"'^-'!''''  •"  "U.ihI  It  111  ihi-  Ii-l,i  „,  I,, I  ,is  calves  .mmI  mI.IuI- 
\\i  r.  K.iK.iiKil,  the  \i.u  ,|,,iil\  l.iil.il  Im  .ApLiiii  II.  |,.\\  \iiu. 
1'  11'  '■  tnr  ,111  aiiiiiial  win,  h  n  jini  ,1-  ~in>  ,  |ilil.|.  tn  ml.aii.ii  witli 
'li'  liiiin, III  ,1- with  til,  1m,\iii,  1.,imI1in  <  L, 11  I\  it  was  a  case  of 
■  itt.  iiuatKiii  ,ill(xtiii|4  xirulciicc  lor  all  tlio,'  ,1111111, il  sporits,  and 
not  in.  1,  K-  nf  rliaimr  Irnni  the  w'ulv  ranui    ,,|  \  n  iiln.  .■  of  our 

tV|i<     Im   fh,.  |i,n|,,\\rl    1,111-1'  III   till    iitlh  I  ', 

'■""il'i  'li''"  pii'indcd  In  in\i -,ti,-,itr  |,,r  til.  CiiinmNsioii 
iw(  iit\  .iiliUtion.il  cas,'.  ,,|  iiii,n>.  l-'mni  onr  ..I  tli.-,i-  nn  strain 
"I  tuliiM  Ir  harilli  (  niild  I...  Mht.iiiird  in  riiltiiiv.  Iiiit  ill  thr  case 
ol  .ill  thr  iv-t  till- , Itt.  ni|it  tM,iilti\-,itr  till'  h.icilli  \va-  -lucessfnl. 
Ihcic  ucivconsciiiu'iitly  nimti  I'ti  m;\v  >t:-ain>  ..I  mh. n  Ir  li.irilli, 
iH'sidcs  tli.at  trnni  tlir  nrifjnal  jmIh  nt.  l-roiii  tli-latti  ra  mtoiuI 
-train  \\a^  a((|iiiri(l  tlinr  ,iii(l  ,1  li,il|  \,.,ii,  .iltii  tin-  lii-t.  and 
lidin  tuiMithi  rcasesalsoseciuid  .^ti.iin-wi  iv  l;ii,\\ii  linin  m,it(  li.il 
i'ini.\i'(l  H\  innntlis  and  two  and  a  li.dl  wir^  iv^p,  1  ii\  ,.|\-  afti  r 
till'  li!-t  h.id  1)1,  n  r('(ii\Td,  Tlinv  wnv  thi'iiji  iiv,  in  .ill  ,i\ail- 
al)l.'  for  tlii-  iii\i-tiL;,itiiin,  inrliidniL;  tin-  strain  Imni  tin-  original 
casi',  twi'iit\'-tliri'|.  >tiaiiw  ol  tiil.i n  I,'  h.uilli  Ik. 111  t\\iiit\-  casos 
of  liipiis. 

The  niltuial  rharai  tns  n\  tli>'-.'  -tr,iin>,  and  tin-  p,ii  ticular 
degree  of  viniK'iuv  wlm  li  rarli  nt  tlinn  i)ossc>srd  li.r  wirioiw 
^porii'sof  animals  wa>  xirv  tlu.rou-lilv -tiidird.  the  ■(■xpiiiiniiiN 
lii'ini,'  rcjuati'd  many  tinu's  in  oidiT  th.it  an\- errors  wliiili  mit^lit 

'  'riic  hiimnn  type  of  tiilH-rcIc-  h.icillus  slioul,!.  as  ue  liavf  .iltcmi.tnl  t.. 
sliow  elsowhore,  n..t  !)<•  ri-y.irdcd  us  less  riruh-nl  tluin  the  Ixn  inc,  but  a.^  hauing 
a  mnn-  hmiled  ra>}i;e  of  virulence  f.ir  various  .inimal  spock-s.  I'or  cortain  species 
it  is  every  bit  .is  virulent  as  the  Iwvme  type  itself,  and  for  man  perli.ips  mure  so. 
riiis  pf)int  has  Ix-cn  discussed  already  'on  p  212).  Iiut  in  view  uf  its  pcrtinpntt 
t.)  the  present  question  the  reader  will  pardon  its  repetition. 

The  low  virulence  of  this  strain  of  bacilli  for  the  monkev  wi-s  placed 
beyond  any  doubt  whatever  by  numerous  experiments.  Three  monkevs 
were  mfccted  by  feedinK,  and  nf.  less  than  eight  bv  injection  with  caroful'lv 
measured  doses  of  culture.  "Total  general  tuberculosis  indistinguishable 
from  that  set  up  by  either  human  ,,r  l.,.vini.  bacilli  was  indee.i  caused  in 
these  animals,"  as  (Griffith  tells  us,  'but  the  .liirition  of  life  was  much  lon)..>r  ' 
l''C.cil.  Fill.  Rep    voi.  II.  p.  43. 
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.iM'-i'  Ml  ((iii^ciiiifncf  (if  vaiiatidii-  nt  n  -i-.tiiiL;  pnui  r  r,    >|;tlc  i.  ni 
in(li\i(lii,il  .uiiiiuils  slioiilcl  In-  uvciiilt d. 

Ill'  111. mi  ifsults  of  this  inv«'stif,'atii.n  wuv  ,1-,  Inllnws: 
.Urortliii);  t..  tip  if  riiltin.il  .  li.ii.i,  t,  i .  -...in.  ..|  t||c  ti.uii-- 
forrrspiiiidcil  tt.  till  hill  11,1  II  t\  p.-  .iml  (.thn--  tn  th.-  Ih.viim-  t\|ir 
Twrlvf  strains  (fn.iii  .  I,  u  n  (.im,i  lir|(int,'c(l  t..  the  |..iiiim 
(cuKonic)  t\iH  ,111, 1  ,.|,\,ii  strains  (Imin  niii.'  ( ,1^-)  Ixlmi^^.d 
to  the  lattir  ((l\>;;<,iii<  )  tvpr  Tii.  (l\-.-..:>i,  -tiaiii>  Naind  m 
luxnriaii.f  uf  L'ldwth,  just  a>.  <l.i  tli..^.  (.htiiiu  d  tmni  ntln  r  kiixU 
"•  liiiiiMii  ihIm  I,  111,, sis  or  fpiiii  III,  ,.\  It-..  It,  sonic  ^rowiiif;  \riA 
>parsily  iiulccd,  and  oth,  i^  .ijipi,  Minatiii^  in  lnxurianre  of 
Rrowtli  inori'or  Ii-;s  closcK  t,,  tli,  linn' .n  t\p,  Tlhsc  dvsf,'f)nic 
lupus  strain-  (mllilli  ,1,1-.-., d  in  tlin.'  I'n.iip-,  p^t  as  lie  had 
done  thi-  strains  .,!  hnMn,  ,,iiuin.  I'hnr  of  fli.  in  I., mid  a  plact 
in  Class  I,  ainniit;  tlic  I,  a^t  inxnii.int  ..f  tli,  l)M\in.  hai  iiii,  toiir 
iii  Class  II,  and  Imir  in  CLi--  III  anmn.u  the  nii.n  (  ,i-il\--L:rii\viiiL; 
-liain-  (i|  l>(,\ni,'  ,, 11-111,  j  h,'  tw.K,'  1-11-, mii  -tiaiiw,  jiki'  tli, 
tviMcal  i)a(  illi  <il  liiiiiian  t\  jm-  uln,  h  ti|,  ^  ,,  -,,  nilil,  d  in  ,  ultiiial 
cliaractiTs,  did  iii.t  dilf.  1  in  inaim.r  ,,!  '.^mutli  iii.it,  1  iall\-  lr,.in 
one  another. 

^^ ''i''  'li'-'  t\\<  iit\-tlin>"  strain-  ,.1  Inpu-  liai  illi  wnr 
idrnti,al  in  tlnii  inaniiri  ,,1  ,  .wth  wiih  (U-  of  otli,  r  :.■!  tli. 
twi.  u,ll-ic,(iL:niz(d  tvpis  into  which  in.mimalian  tiilxKli 
I'.i'illi  ;ir,  .li\ul.  il,  ni  MMil.'iK.  th,  \-  (l,Ai,iti-d  (a^  H5;  had 
iliiii')  I'"'  till  in,.-t  |).iit  ti.iiii  thii-.  t\ii,-.  ()iil\-  jniir  .strain- 
(two  d\-ui.ni,  li,.iii  thr  -aiin'  p,i«iriit  ,in,l  two  ciif^onii  1 
pt)ssess(d  tin  lull  \iriil,iii,  i,t  thr  t\y.-  \,,  whnh  in  cultmal 
<  har.i,  tors  tlicysevcr.illy  mill  spi, lid, d.  The  r,st  1,11  diiniitih  , 
l>nt  tn  a  \-ariahl,'  ixti  lit,  hduw  thr  standard  ,.1  tiuir  t\pc. 

ihiis  III  ilr\in  hii)ii>  strains  whirli  ynw  likr  hoxinr  iiarilli 
niiir  w,  rr  1,  -s  \inil,iit  than  thiis,>  h.u  illi  tor  1  aKcs  ,iiid  ral)i)its 
'li''  d,  taiilt  III  \irnlriur  \ariid,  as  \\r  lia\r  -aid,  in  diffiTi'iit 
strains;  -nnir  jmuhirid  in  tlir-r  animal-  ,ufn(Tal  disease  lil<r 
that  causrd  1>\'  thr  li,i\inr  liacilliis,  oiiK  imt  so  severe  and  not 
tatal.  or  i.ital  ..nl\-  after  a  much  Inn;.;rr  pi  rind  t!ian  usual  : 
other-  iniMliir.d  -liL^ht  disrase  differing'  litth'  if  at  all  from  that 
causrd  1)\-  bacilli  nf  human  tvpe.     Rut  the  latter  strains,  while 

rCSemblillL'    th,'  lilimrm    i\^^,■  ,,i   li:ii  illii^   in   tlii-   r..sn..,-f     A,ft..,:.,\ 
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'"'"'  i>  lint  IN  .ulhn.il  charartcrs  nrilv,  hut  m  ht-inK  I.-,, 
'""''  "•  '"'  ""  'll"lll^^\.  .111(1,  our  may  ,1.1(1  111  ll„.  .  .-.-.c  (.1  some 
"I   till  III,  tlir  L;iiiiifa-piK  also. 

('I  th,'  tu.hc  sttiiin,  wiiich  ^,,.\v  Ilk.'  til.'  Iiiiin.n,  t\|„  ,,nK 
tw",  .1-  u.  h.u.  -.li.i.  Ii.i.l  til,'  hill  \iiiil,  „..'  ..I  that  t\|„  IIh' 
•**'"•'   ''"  ''"  ^l'"''  "'  '111-  -taiulai.l,  ,1,1,1  ,„,Mhi,,,i  ,„  ,,niiM..I, 

f'"     ^^'"'  ''     ''"■    "nllM'MV      -t,,,|||~       ,1      1,111,1. 1,1     t\|M      ,,,,.     Ullll,  lit 

(n^nii.'is  iiu.nk.A^  ..„,!  i^miLa-piK^).  a  1,'.^  .w.'.,'  .iH.'a.sc.  It  i-, 
li'i.  !l,.it  H,  tl,,.,  .i„,i..scv.  M  th.' Last  viriil,'iit  ,,(  fli,.  virusrs 
|'i...hi..'(l  proKn-sMv,'  I, ,h,, ,,,!,,.,,,  hilt  in  ,,||  ,,|  ,i„.  ,„,iinals 
"i.'ulat,'d  with  ,>a,h  ,,|  th.  t,'n  virii,,  ,  ,„  ,|,i,  .,„,,,  ,,  was 
.•vi.l.nt  ti,,,t  II,,'  (iiM'aM  u.,  -  I,  .,  scvm'  .,,,,1  ,,,,1  a  .|,,u,r  ,  ,,„rM' 
'li-'i'  III'"  'Ml.,, I  in  MiniLii  ,,nimal>bv.M,iin,,i\  -trains  <,f  ha.ilJi 
"'  liiiin.ui  Up,   ,,ht.,iii.,l  li.,ii,  ..tli.T  kiii,|- ,,|   t.ih,',,nlnsis. 

i  \m>  in.,>t  ,.t  th,'  .11.111,.  whi.'h  11,  ,iiK  1,  .,11, hi,  ,1  th,'  1,11111,111 
t\|"'  wen-  less  Mi,i|,i,t  ih,,ii  tl,,,t  tx,,,,  |  |„.v  u,.,,.  tl„r,|, in- 
to h,  i,,L;ai.l,,i  ,'ith.'i  ,1.  atl,i,n.,t,'<l  ni,,,,!,,, .  ,,|  th,'  tvi.,',  ,,r 
a.  ...nstitiitiim  an  ,'„tii,lv  new  t\'p,',  ()|  tii,>,'  alt.'inativcs 
tl"'  l"im,'i-  is  t,,  1.,'  pi,  t,',,,'d  h.',a,i.,'  th,  .ti.1111.  vuvuu  ainonp 
tli<n>M'h,'.,  .in,|  i„  |,„t  seemed  h,  t,,iii,  a  .,',„'.  ujn,!,  at  .,nc 
'■ii'l  ni,'n^,,|,  \viti„„it  ,1  hnak,  in  th,  i„„n,,,l  n,,,,,!,,,'.  ,,t  th, 
tvp,  ,  and  ,'vui  at  th.'  .,tl„  r  did  ,i,,i  div,'!'^.'  vrrv  ^r.'atlv  In-m 
tli.'in.  Th.'  ,'\id,'iu',.  th.  I,'!,,!,'  .,„np,'l^  onr  to  ivt^ard  tlnin  a. 
strains,  ess.'Hti.ilK'  ,,|  jnuiian  t\p,',  m  uhi,  1,  ,,tt,  nnati,,,,  l,a,l 
ornirri'd,  and  had  ix'.'ii  carriid  t,,  \.irio,i.  l.n^ths. 

II  thi.  1,  th,'  ri-ht  vi,'\v  to  t.ik,'  ,,l  th,'  ,',i:;,,ni,  .tram,  an.l 
there  can  hanliv  !„'  ,,nv  ,l,„,ht  th.it  it  1.,  th.ii  it  .,','1,,.  n',,.,mal.l,' 
that  a  similar  \  i,  w  .h,„i|,l  1,,'  adopted  concnmii;  th,.  (Iv.,,.,,i1i, 
strainsals,>wlii,|ii,'.,'mhl,'<lii„,r,.orlr.sclo>,'K  th  h.,\  in,''tyi),' 
Th,'ir  .l,'viati..ii  lr,,n,  th.it  t\p,'  in  tl„  matt,'r  ,,l  vinil,',,,-,'  was 
oft.'n  .i^n.it.r  than  tl,,'  <i,'v  i.ition  ,,t  th,'  ,  ,i^,.iii,-  -train.  In.ni  th-' 
human  tvp.',  hut  h.i.'  a^'ain  we  s.'.iii  t.,  1.,'  dealing  with  a 
a.ntin,i,,u-  ..rhs  with  vari,.iis  ^rad.'s  ,,t  viniK'iuv  inrlndin,. 
that  ol  th,'  t\]),'  it. ell.  ^ 

It  wa-  p.'rliaps  t.niptinu  at  hr<t  t,.  r,',-ard  t!,,'  dvsf(<)nic 
-trams,  tluM-  ,i,'nc.' ,,f  uhi.  h  l,,r  <  ,ilt  ,,.„!  rahhit  ua.  I,'.s  than 
that  ,,t  th,'  '  vin.'  tvp,'  but  liiMJ,,,-  than  that  ,,t  th.'  human 
type,  as  l,,rmm,-  a  link  Ihtw,,,!  tlus,-  tvn.'s  '  h„t    :,...■..  i,..-.. 
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seen,  tliis  transitiimal  \irw  \va- untrn.ihK'  owin;;  tn  tin-  lact  tliat 
thfir  vinili'iicf  tor  nuinkcxs  ami  uuiiu'a-pif^'s  was  lowir  tlian  tliat 
(II  tile  liiiiiian  t\|)i  :  and  iiii  iiidNcr.  iatii  il  tins  \ii'\v  wire  tn  hr 
ari'rpti'cl  in  ixplanation  <it  \hv  dysj^onic  strains,  tluTc  unnkl  still 
rciiuiin  the  (-n,i;t)nic  strains,  th.'  x'irulcnrc  oi  wliirh  for  all  sjx'cics 
\\<i-  Inwii  tlian  that  nt  tin-  Inunaii  t\|  i',  \t>  \>r  acrountid  fur. 
The  attenuation  hvpotlu-sis,  on  the  other  hand,  ha--  the  ad\an- 
ta^e  that  it  is  the  only  one  which  aeeount>  lor  bulk  the  eu^'onic 
and  th("  dysf^onic  strains  of  low  \  irulencc.  It  seems  certain 
then  that  ur  havi'  to  do  with  attenuation -an  atti  imation 
which  allects  the  niajoritv  of  straiiis  coniinf,'  from  liipus,  whether 
tlicv  helon;;  essentially  to  the  human  or  to  the  l)o\ine  t\-]ie. 

Wile  till  r  the  bacilli  are  attenuated  before  thev  cause 
hipus,  or  become  so  duiiui;  tlnir  re-idetu  e  in  tin  human 
skin,  is  a  question  which  will  be  di>cu>scd  presently,  but 
we  may  jiomt  out  in  i)a>-m,u  that  tiie  fact  tliat  some  ol  tlu- 
strains  show  no  default  of  \  irulenct'  at  all,  while  others  show 
\'arions  irrades  of  attenuation  i.>  in  favour  of  the  latter  rather 
than  of  the   former  alternatixe. 

Ihe-e  coiiclu>iiiu>  ar(  not  vet  accepted  abroad;  but  so 
tar  no  foreij^n  work  on  the  -r;d>'  of  ("iriiT:tir>  inve>ti,t,'ations  for 
the  Royal  Commission  ha^  been  pub.lished  ;  and  they  have  been 
f^reatly  supported  and  extendi d  bv  a  second  investiijation 
which  he  carried  uut  at  CambrulL^e  after  the  termination  ol 
till'  labours  of  the  (dnniii^-ion.  This  >econd  in\'estij.;ation  will 
have  to  be  rexiewi'd  in  tletail,  but  ]>erhaps  we  mav  be  allowed 
to  defer  its  I  on-ideiation  lor  a  niMment.  while  we  ])as>  mi  to 
e.'Cam.ne  the  bearing  of  the  first  research  on  tic  \aiious  problems 
connected  with  lupus.  This  dune  we  ^hall  be  better  able  to 
follow  \sith  iiitei'i'^t  the  second  research,  and  to  see  Imw  it 
supports  (3r  modilu-  the  deductions  drawn  from  the  lir>t  <ine. 
If  this  method  seems  redundant  the  writei  liuiit  plead  in 
excuse  that  it  was,  of  iieces'^itv,  iIh  method  w-hirh  he  himself 
followed;  and  that  it  -■  ein-  to  hmi  to  In  the  lea-t  tedious  aiul 
be>t  wa\'  to  i^rasj)  the  true  si,L;nil'.;  ance  of  the  tad-  broui.;ht  out 
b\'  the  exjii-rinients. 

/s-  l.upii^  ciiiiscii  liy  (III  Alltihuihii  lUuillit^.  cr  do  Ihc  Iu;cilli 
found  ill  its  Icsii'iis  Idsc  sonic  of  the; r  I'lm/rnci'  diiil'ii;  /lir  course 


rcH. 


xxvi     IS  i.iiTs  (  Ai>i;n  h\  an  atikmatld  ha<  n  i.rs?       623 

'■/  /hnr  h\s!.iciur  ui  the  Human  Skiu  ?  Onv  u-a^uu  in  fav,,nr 
;■'  ";;  '^"t.,-  hvpntli,.,.  has  alivadv  h.vn  mentioned:  lupn. 
bacilh  -how  vamni^  d,.t^,vrs  ..t  attenuation,  and  some  ui  them 
arc  as  virulent  as  the  n.-iinal  .neml)ei>  of  the  type.  th(\- 
rc-prc'sc.t  ;  ,t  lupus  will,  ail  it>  peeuliaiitie,-  .-an  m  >on.e  case. 
I"'  laused  l>v  an  oidinaiv  tuinnje  oacilhis,  it  i>  elear  that  its 
Uv  vinilen.v  and  chronic  course  <ln  not  <iemand  an  ai.nnnnai 
l)acillus  in  oth<'r  ,-ases  dinicallv  identical;  conseqmntiv  one 
reason  I,,,  hehexni^  that  the  bacilli  which  cause  lupus' mint 
be  attenuated  bacilli  tall>  t..  th.   ,i;inuml. 

We  hav.'  now  to  coiiMder  another  argument.      If  tlu^se  hipu- 
strains  of  low  virulence  are  rinhtlv-  to  be  re,t,'anled  as  attenuated 
members  n|  ,,ne  or  otluT  of  the  tw,,  well  known  types  of  mam- 
"lahan  tub.rcle  bacilh,  as  we  have  en.leavotued  to  show   and 
11  the  attenuation  ha>  occurred  in  the  course'  of  the  disease  in 
tl'<'  individuals  horn  who,,,  the  bacilli  have  ben  obtained   one 
niiKht  reasonably  expe,  t  that  the  low  degree  of  pathogenicity 
thu-.  recently  attained   would    not   be    fixed   unalterably    and 
that  virulence  uoiild  be  restored  by  returning,'  each  strain   to 
stich  conditnui.  of  ,^n,wtli  a.  an-  miniial  to  its  type.      In  oth.r 
words   one    might    expect   the   att.'uuated  dv.^ouic   .trains  to 
Ivcme  ordinary  virulent   b,,vine  .trains  on  /).,s,s„.v   throudi 
llio  .alt,  and  th.  attenuated  eugonic  .train,  t,.  become  (.rdinarv 
virulent   human   strains   ,ui   passable   thn.uuh    the   deep-seated 
tissues  ..f  man- if  tliis  could  be  done   -and  perhaps  also  through 
those  ..f  the  guinea-pig  or  monkey.     And  we  might  go  further 
and  expect  that  the  nadinc^.  with  win-,  h  virulence  was  rest,,red 
uould   be  greater  in   the  le.s  attenuated  .trains,  and  in   ., 
whuh  had  resided  for  the  shortest  period  in  the  skin  .,1 
human  host. 

Passage  Expaimcn/s.  With  the  object  of  r,,llowing  ,.ut 
this  line  of  argument  experimentally  the  strain  H  5  5  was  tested 
alter  re.idence  in  the  calf,  but  no  increase,  of  Nimlence  wa^ 
detected'.  Cnttith  ah  -  subjected  several  of  the  attenuated 
.tram,  to  the  cndition.  of  lite  in  bovine  tissues,  and  after- 
wards ivt.'sted  their  viruK.nce.  The  result,  were  -somewhat 
>"-  "nclu.iv...  Six  of  th,.  dv.i,oni.  .train,  wep.  pa.sed  through 
'  SCO  R.C.r.  Int.  h'r,h.  App   vol.  ii   tal.lc  un  p.  S«_5. 


Ill 


bit 


1  IHHKi  ^Ll)^l^    IN     \'  \N  :     HITS 


|(H. 


■jH 


IH   I 


the  call.  Two  ni^aiind  tlic  tiiH  \;  ulriicc  n|  tln'  l)n\iiu'  typi'. 
Three  remained  iinaltrnd.  One,  subjcM  t<(l  tn  a  clniihlc  passage 
in  iKirallcl  -crir-,  rrniaiind  Mualtiiid  Idt  tlic  >  ail  in  liDtli  si  ric^, 
Imt  !;aini  (1  Miulmce  >li<,'ntl\'  lnr  tlu'  rabbit  in  one  nt  tlieni. 
The  twii  -train>  wiiieli  rei;, lined  tnil  \irulcnec  wwc,  a^  was 
to  ii,i\e  berii  I'xpreted,  anions;  tlm-f  least  attcnnatcd.  As  a 
niatttr  oi  la<t  th('\"  were  ela^^id  tii>t  and  tonrtli  in  tlie  list  of 
atti'iniatid  d\>L;nnir  strains  ananL;cd  in  de-ecndinu  order  of 
\irnlinc  r  lor  tin  i  ,ilf.  The  onr  wliieli  partl\-  rei^aiiied  \ini- 
lenee  tor  tli>'  rabbit  was  second  in  the  li;-t,  wlnh'  tho>e  \\!ii(  li 
remained  unalteicii  were  tittli,  ^ixtli  and  sf\-entli.  These 
results  accorded  ao<lcr<itil\-  wijl  with  i-x])eetation,  ^o  far  as 
the  degree  of  \iruleiice  was  concerned;  but  on  the  other  hand 
the  stabilitx'  ol  low  \irulenci'  a>  --hown  b\"  the  experiments 
■^flowed  no  relation  \\hate\er  to  the  dtnation  ot  the  (.,.eas(>. 

I'as>aL;e  throii.t^h  the  yniiua-pig  or  nionke\-  was  tried  with 
sonie  of  the  eugonic  strains  of  \'irulence  lower  than  that  of  the 
himian  tyi^e.  No  ehaiiLre  aftiT  guinea-pig  passage  took  place 
in  any  of  them,  Imt  in  the  case  of  one  a  >light  inciease, 
apparently,  occurred  alter  residence  in  the  monkey. 

The  result^  of  the  passage  experiments  are  si't  out  in  the 
following;  table.  They  should  be  compared  (i)  with  the  d'.ra- 
tion  of  the  disease  in  each  patient,  and  (2)  with  the  original 
giade  of  \irulence.  This  latter  comparison  is  facilitated  by 
the  fact,  alread\'  mi-nti  ine<,l,  that  (iriffith,  after  having  div'ided 
his  lupus  strains  into  two  main  grmqis,  sul)di\'ided  each  ot  these 
grou])s  into  ilassi's  a<'cording  to  the  degnn'  of  their  -ciruK'nce. 

It  must,  we  think,  be  admitted  that  these  jiassage  experi- 
ments are  a  little  disappointing'-  If  the  attenuation  hvpothesis 
is  correct  as  stated  abo\'e  one  wonld  lia\e  anticipated  that 
the  \'irulence  of  the  t\'i)e  would  ha\<'  been  more  ea>il\'  restored. 
Hut  it  may  after  all  be  unreasonable  to  expect  i)a>>age  expc-ri- 
m(Mits  to  succeed  with  certaint\'  e\er\'  time,  e\-en  with  strains 
the  degree  of  \irnl(  iice  of  which  is  realK'  unstable,  and  perliaps 
we  should  regard  a>  the  ^igniticant  fact,  not  that  some  of  the 
exvterinients  failed,  but  that  some  of  them  eompletehc  succeeded. 
We  niu-^l  iKit  forget  tliat  lu]ius  last>  for  \eai>,  and  a  strain  of 
bacilli  whieh  lia>  been  ^lo\^l\■  undergoing  modifuation  all  'bii 
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Rclalwn  ,y  tlu  slah,l,ly  nf  In^-^nu/,  vindcncc  [as  slun.  n  bv  Ihc 
rcsult  of  f^assa^c  ixpcnmcnts)  to  [a)  the  Myticuhn  ^radc  of 
""■■inal  vuiilcHcc,  ami  (b)  to  the  dimitwn   of  nsiJencc   in 


hiDiuin  skill. 


Hysgonic  type 


Result  of  paNsagc 


uf 
strain 


I  (")  (".ride 
'•f  "ri^inal 
virulence* 


(.*)  Dura. 
tion  of 
disease 


\irulencf  cuiiipletely       100 
"       '  108 


restoretl 

).irtly  rt-stored 


Virulence 

not 
increased 


11 
IV 


Kugonic  type 


No.        (,,)  Cradc     (/.)  Dura, 
of         of.'rigmal         tion  of 
strain      virutcuce  •       disease 


17  years  'l  — 

5  ..   ■!  - 


105 


III 


107 
53a 
8.5  I 


IV 
V 
VI 


I  year 


8  years 


84 


71 
102 


15  years 


3  iiiontlis       104 


.Mil  9 
VI  15 
IV        15 


loc  ]J'u   2"".' T"  '"T'l  '''''"■'''  "'  '-'^•'••""atH.n  a.s  shown  bv  GriftHh'.s  l.,sl 
'■'C.  CI.  p.  2,,.  cxccp.  thai  f,„-  .„a,„  ;,  „luch  ,s  taken  f„.,„  tl...  tubk-  .,n  ...  .,/ 

tim.'  ran  liardh-  h.  rxp.etv.    to  ivtnuv  its  .t.ps  compl.tHy  „, 
tlir  l.w  niontl.s  (l(-vot,(l  t„  iKKsagr  experiment. 

\\  r  niav  moreover  ohserv,;  tl.at  pa.ssaKe  succeeded  in  restoring 
v"nl,.n,v  iH.,  ,„  tl„.  caM.  of  the  dvsK<,nie  strains,  and  was  an 
aImo>t  enrnpl.t,.  taihnv  uulie  ease  <,f  the  enpmir  strains  Miv 
not  tins  have  1,„.,.„  l,,canse  the  .^Munea-pij;  and  monkev,  i.,  whirl, 
.t  «..^  .m,.mp,,.d  ,0  raise  ,1,,.  vn-ulrnr..  of  the  rn^onic  strains 
o  tlie  standard  oi  ti„.  jnunan  tN-,H..  did  not  aftord  so  normal  a 
habitat  for  attc.nuated  human  haeiiii  as  tlie  ealt  alforded  for  the 
dysgomc  attenuated  bovine  bacilli? 

On  ti,..  wh,,lc  tlun  perhaps  we  may  re,i,vard  the  passage 
experiments  as  favourable  to  the  hypothesis  of  recent  attenua- 
tion rather  than  otherwise. 

/s  ///,'  Ih-ptcssion  ofVinilcucc  bclou  the  Standard  of  the  Tvhe 
proportionate  to  the  Duration  of  Kesidenee  in  Unman  S/^i,,  ^  \\v 
n-w  tiun  h-,nn  the  ,iM..stin„  of  stabililv  of  the  l„w  ^rade  of  viru- 

''•'-•■t,.  that  of  its  actual  degree,  ami  proceed  to  inqmre  whether 
ad  nached  its  lowest  point  m  those   strains  which  had 
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ccMTii  from  ( asos  in  which  tlic  thscasi-  had  had  tlic  longest 
duration.  Now  we  have  -^tnii  tliat  (iririitli  ( lassiticd  liis  strains 
of  bacilli,  atti'i  diNidini;  tlinn  iiitn  the  two  in;iin  Ljniiii)^,  into 
subgroups  at  >  ording  tn  tin  ir  viruKnrc.  Wr  liu\i'  tlirntnrc 
only  to  ])hicc  till'  infoniKitidu  tinis  cxprcsx'd  side  1)\'  >i(lc  with 
the  duration  ol  the  disrate  to  X'c  wlutiur  tiusc  two  factors 
inarili   hand  ni   hand.      liii'   lollowin^;   tai)l<'  ,i;i\'i'S  these  farts. 


;.   ill, 


'';  ; 


Degree  of  \'inilcHcc  Liiui  Duratiuii  of  Disease^. 


Dysgoiiic  lype 

i 
1 

Kugnnic  type 

.Strain 

Grade  of 
vinilcnct* 

Duration  of 

(iixc.t^e 

Strain 

99 

92 

Grade  of                Duration  of 
virulence                    disease 

lloa 
not 

I 

I 

1  years 

ii    .. 

17      .. 

I  year 
13-15  years 

S  years 

5  "    .. 
10-12  years 
3  nionths 

'o  years 

I                Un'.cnown* 
I                  ij  years 

lOO 

105 

53  ft 

107 
108 

530 
85 

II 
II 
II 

II 

II 
II 

lOQ 
112 

71a 
71b 
IC 

IM 

103 

106 

84 
102 

i 

11                 3      .. 

II                7-8  years 

II                0  years 

11              II 

II               V> 

11              15       ,. 

Ill             24       ,. 

Ill              20       „ 
III              I-,       „ 
III              15 

XII 

III 

IV 

91 

3  J     .. 

Tlic  patient  was  eight  years  old. 


>  Perhaps  the  tirst  tPiriK  whirli  strikes  one  on  looking  at  the  tal  Ic'-  is  the 
greater  average  duration  of  tlie  disease  in  those  cases  whicli  yielded  fugonic 
strains  as  compared  with  thusc  which  yielded  strains  nf  dysgonic  type.  The 
average  duration  is  actually  twice  as  long  in  the  one  case  as  in  the  other. 
This  at  tirst  sight  might  seem  to  givi'  colour  t"  the  \  icw  that  tlysgonii  l>,icini 
tend  to  become  eugnnic  bacilli  by  long  rc^icKiuc  in  the  human  body.  .Xnd 
one  must  remember  in  this  connection  th.it  these  ca.ses  ol  hi]  us  are  long 
ill  proportion  to  other  kinds  of  tuberc  ulosis  and  therefore  that  such  a  change, 
if  it  takes  place  at  all  iii  any  kind  of  lium.ni  tubcrculosi>-  is  hUch  lo  occur  in 
lupus  Hut  tie  correlation  of  type  of  bacillus  and  duration  of  disease  apparent 
in  this  table  is  almost  certainly  fortuitous,  loi  n  is  not  borne  out  in  (.ritfith's 
second  series  of  cases  where  the  average  dur.ition  of  disease  is  prri  istly  the 
same  in  each  group      (See  p.  639,) 
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Thr  tir.t  tvv(.  strain^  in  ,arl,  tal.lr  aiv  tvpu  al  ...xainplc^s  of 
'"^'  l'"MiU'  (tlysgc.nu)  and  liunian  (.uKonu)  tvprs  rrsp^^ctivcly 
111.  n>i  ,vseml)lr,  more  or  Kss  closrlv,  tho...  wiiicl,  tluv  follow 
llH'  least   vinil.nt    \,rnv^  ;,t   tlie  bottom  ,,f  ,.1.11  li.t  "    It  will 
!>.•  nhvious  tlRuvlore  tl,at  il  vnulen,,.  <linnni>hes  pn)gn•s.i^  ..jy 
a>   the  disease  advan,v>   tlw  ,no>t   recent   eas.s  shonld   eome 
"•■^^  '"  ""■  1'^'  ^'"<1  ""■  -M'st  ,,„,..  la.t,     X,.u-  ,1  ^u■  |,„,k  at 
the  tallies  t..  >,c  \v!„  ther  thi>  is  so  or  n-t  wr  cannot  detect 
among  tl,c  <lx>g.,i„c  .trams  anv  relation  (,1  tln>  kmd  uhatewr 
Strains   horn  cases  of  comparatiNel\-  short  duration  <Kcur  at 
I'"tl,  ends  nl  the  hst,  and  oth.r.  Irnm  casts  of  long  duration 
are  to  be  lound  m  the  middle.  ,„■  rvm  near  the  top       \m.,n.' 
the  engnmc  stram^,  huuwer.  there  ,.  .om,    relation  apparent 
Ixtwe.n  the  1,  n,L;th  ,,!   the  disease  and  the  de^ne  nf  attenna- 
'•""■      1-.    ,xam,,le,   ,,n,.   of   the   tuo   .trani>   uhich    possessed 
flH'  lull  X  n„Kne..  ,,|  ,],..  type  came  fnmi  th.-  tnn.t  recent  case 
"t    -'11,    m    whirl,    the   disease   had   commenced    K'ss   than    two 
yeai-    previnuslv,    and    th,     six    La^t    v,rul,,,t    .tiain>    (at    the 
bottom  ,,1  thr  I,.,)  all  ,an,e  trnn,  verv  old  cases,  in  w.nch  the 
disease  had    b,v,i    m   rxi^tencr    tor   Imm    hftrm    tn   thirty-six 
year^.      iJHTe   i.   however   no  g,vat    iv.^ulantv,    an<l   it    <rrms 

•"■"'':'•'''■    ^'''^^    ""■    '•'■'^'"""    '■,    .pu.tion    I.    .omphcated    bv 
another  iactor. 

Has  Progressive  Attcniwlmn  been  .hscnrd  lu  any  ^,rc„  (\,.e  r 
Ihree  of  the  cases  were  exannn,  ,|  ,n,.re  than  onVe ;  with  the 
following  results:    Strain    no,    uh.n    hi-t    <.i,tained    alt.r  the 
disra^.  had  existed  f(,r  f,.ur  vea.-.  wa.  a  txpi.-al  .xamplr  of  the 
iH'Miie  tvpe,  and  its  virulen.e  wa.  that  of  ,ts  tvpe.     \  sec.nd 
strain,  taken  only  six  months  after  the  hist,  sia.u.d  n<,  chan"e 
The  interval  possiblv  was  too  .hort.     In  the  m-xt  case    11  -i 
the  strain  was  alreadv  somewhat   l.ss  virulent   than  it's   tvpe 
when  hrst  examined  after  residing  nine  veais  in  the  hnman  skin 
1  uo  years  later  it  was  unaltered.     In  the  case  o|  II  ^  ;  the  .,rond 
stram  was  ev.n  a  triHe /rss  attenuated  than  th.    lust  ■    but  th. 
disease  was  air,  adv  .>!    t.  n   or  n„,re  vears'  durati,.,,  wh,  n   the 
hist   inv...ti,yati.ni  was  .-omm.n.v.l.  and  th,'  mterval  betw.vn 
th,.  tw,.  iuv,sti«ati,.ns     thre,-  anel  a  half  veais-  is  n.,t  a  lai-e 
fra,  tion  .,f  th.    wh..],'  period.  "" 
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Tliu-  till'  < AiclciKi'  diTuablf  Iroin  rciJi-atcd  in\-(sti,i;ati(in 
tuil^  til  ii\r,il  any  pri)grfssi\\;  attciiuatiim.  Hut  it  is  xiiy 
scant\.  ami  tlif  casos  for  the  most  part  tun  nlil  at  tin-  tirst 
invi'stigatiuii.  <>iir  wmilil  \'\kr  tn  kimu  tlir  r.^iih  nt  a  tliird 
in\'('stigatiiin  n!  II  im  alt' r  -iMial  \rai-^.  m  nl  a  ^riiuiil 
in\'('sti,i;atiiin  "1  II  WJ.  Hut  Im'  ^iir''  iiiln!  Tiatinii  wr  niii^t 
w.iil.  In  tiir  nuaiitiMir  tlir  rxidriH  r  nia\'  piiliajw  ill-  !iL;ardrd 
as  iiuonclnsivf  rather   than   lU'gativf. 

Passible  (ciiisis  (if  AttiiiiiatidH  nhicli  uuiv  iicl  in  (hic  (asc 
iind  iml  III  Anolhci .  \\^  lia\iM'iii  na^nn  tn  think  that  attmiia- 
tinn  takn^  ])larr  in  tlm  huiiian  ^kin,  but  it  is  not  always  jirnjinr- 
tiniiatr  tn  till'  Iiiiuth  n|  ri'>idi'nei,'  tlaTc.  Tn  this  jinint  \\r 
iinwt  irtnrn  auam  whin  ui'  ari'  in  possrssinn  n|  hirtln  1  tai  t- 
hu  Miiisidi iatimi.  In  tin  iniantinir  lit  11-  a— -niiii'  tliat  this  is 
so,  and  si'i'  wlu'thcr  wc  can  lind  an\-  cau^r  or  cau.-rs  which 
sliould  act  more  in  nnc  ca^c  than  in  aimtlur.  Two  possible 
suggestions  pirscnt  tin  nix  l\r-.  Attrimatinn  nia\-,\-cry  possibly, 
be  due  tn  daslii^ht,  and  may.  pi  rlia]is,  \  arv  greatly  in  different 
cases  accniding  a.-^  the  lrsion>  arc  -itiiatcd  nn  ]")arts  nf  the  bixh' 
innrr  nr  less  exposed  in  it>  actinii  ;  in  ntlier  wnrds.  it  nia\' 
deiHiul  iipnn  the  inten>ily  as  nincli  as  mi  the  duratinn  nf  illumi- 
nation. This  sn.qgestinii  we  shall  cmisiiliT  in  a  iiiniiient.  Tin- 
other  is  that  attennatinii  ma\'  j)erhai)s  be  diU'  tn  therapeutic 
agents,  es]),i.i.dly  X-rays  nr  Imiisiii's  li^ht  ;  ami  tn  this  we  will 
first  i^iw  niir  attentinii. 

A.  S.  (irittith  has  intnrmed  the  writir  that  snnie  nf  hi 
strains  nf  !nw  \irulence  came  from  cases  which  had  pre\inusl\- 
ricii\ed  im  treatment  nf  anv  kind.  Ihit  in  such  a  matter 
it  is  difficult  tn  learn  the  exact  truth;  fnr  patients  SDiuetinies 
conceal  fmm  their  plu'sicians  the  tact  that  the\'  ha\e  been  in 
the  hands  nf  aiinther  dnrtnr.  and  are  reluctant  tn  admit 
that  tlie\'  havi'  ahi'adv  received  anv  expeiisiNe  form  ol  treat- 
ment lest,  if  it  Wire  known  to  ha\e  been  tried  withmit  >uccess, 
a  ie|)ititinii  nf  it  wniild  be  di'iiied  tn  them.  The  patient  from 
whnm  came  the  strains  11  55  a  and  h.  is  knnwn  tn  )ia\"e  been 
tn  ated  with  l-'iiis,  n's  lit^lit  in  tin  i;itei\al  between  tlie  two 
investigations,  and  \'et  the  seenml  strain  nf  bacilli  was,  as  we 
have  seen,  if  aii\thiii,L;  a  iittle  less  attemiateil   than   the   first. 
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Hilt    tllr    tlr.itin.nt     Wa^    ,ip|,li,,l    .,,,„,    .lltrr    thr     luM     invr.ti- 

K-.iUnu  w,i>  ln-!in,  and  l.,-t\v,r,i  tlii.  aixl  tlir  <  ,,ininr,H  .•iiMit 
"t  til.'  Mr,,n(l  iinv.tiuatidti  tlinv  wa.  an  :ntrr\al  nt  thret- 
■"'d  a  iK'lt  v,ar..  Dunn.^  tl„.  .,ulv  part  nt  tl„.  tmir  Hut.. 
wa>  ;.  t,n,p,,rar\-  inipiuwinrnt  Idldwin,^  tlir  1,^1, t  tivatnimt 
l)ut  It  ,1,(1  net  p,iMM,  an.!  tl.r  .liseasi-  omtiniir,!  k,  sp,,,ul 
widely  and  all,,  t,  d  n,  w  n'^^inn.'.  Conrfivahiv  the  l.acilli 
"i  the  s,T,.nd  >train  inav  liax,-  >p,nn,^  li,,ni  a  lin,'  ,,f  anrrstors 
winch  at  tlu'  tun,  tli,  tivatin,'nt  was  appli,.!  ,„tir,lv  ,'>,ap,,l 
itNdir,rta,ti,,n.  It  j,  ,nip,  ,s,,hl,.  tl„i,.|,„,-  t, ,  draw  am  int.  r- 
I'licc  Iruni  tln>  ,  a--,'. 

Ill  ;m,.tli,r  ,  a-,,.  X-ra\-  tivalnnnt  i-  kn,,uii  t,,  lia\,'  hc^n 
appli,'d,  and  tli,.  strain  ,,t  ha,  ,ll,  ,11  ^n^)  ua.  ,,!„■  ,,[  th,'  ni,,st 
utl.^nMat.-d  of  th,.  ,  •m,uii,-  :^r,.np,  hut  tli,  dis,-aM-  had  alixadv 
l.iNt,d  l,.r  tifte.n  V,  ar>  an.l  it  j.  hy  „,,  „i,,,„s  evident  that  tlie 
tivatni.'iit  had  anything,'  t,i  d,,  with  th,'  l,>w  viiiil,.nre. 

Bel,, re  we  leave  this  point  nieiitiim  mav  he  made  ,,la  (n-rman 
case  of  tuberculosis  ,,|  ,,n,'  ,,f  th,'  h.me^  m  th,'  hand  of  a  child. 
In  this  ea,r,  ahn-st  al,.n,'  am, ,11^  install,  .>  ,,t  ml),,-,  iil,.sis  other 
than  lupus,  s,>me  attenuati,ui  ,,r  \irul,n,-,'  was  ,,hMr\ed;  and 
on  this  a,-coiint  th,'  lase  ,..x,it.'d  s,,  much  interest  at  th,' 
(.<'sundli,'it^amt  that  u..  I,  s.  than  fiv,'  separat,'  iiivesti,L,Mti(ms  ,.l 
the  bacilli  w,'re  ma.l,-  at  dilleivnt  tim,'s.  Th,'  case  was  lirst 
invostiKat.'d  hv  (),'hl,'rk.r  m  i.,o3^  and  alt,'rwards  <,n  four 
occasions  by  \V,'h,.r  an.l  Stefknhay.'n,  wli,,  puhlish,'d  full  d.'tails 
in  i.)i23.  It  will  n,,t  ,'^.  ap,'  th,.  n,.ti, ,'  .,1  th,'  ivad.'r  that  lu'r,' 
also,  as  in  lupus,  w,'  hav,'  t,.  d,.  with  a  lesi,,n  sufti,  i.ntlv  n,'ar 
tli(>  surfac  t,)  I),'  n,,t  altogether  inacvsMhl,'  t,.  th,'  pos>ibl, 
aeti,iii  ,if  da\li-lit. 

The  l,,llowin,u  i>  a  hri.f  ,,utlin,'  ,,f  th,'  .as,  .  Tnh,r(n|,Mis 
dis,'a«'  start, 'd  in  a  m,ta,  arjial  h,,n,.  in  the  ;,cond  vear  ot 
lile,  and  had  p,r.si>t,',l  tor  six  v.ais  uh,n  the  first  investit^^ation 
ol  th,'  tuhenle  iKKilli  was  |„'^„„.  pvoni  thi-  ea^'  durim,'  th,' 
next  four  and  a  half  vears  four  additi,,nal  strains  ,,f  tnhercl,' 
l)acilli  were  is.ilated.  The  orif;inal  strain  was,  as  w.  have  said, 
stndi,'d  b\-  ().  hl.ek.r  who  refjarded  it  as  an  ordinary  example  of 

'   A'.C.y.   /-ni.   Kt-p.   Ai)p.   v.)l,  n,   p     )i. 
-    lull.  Arlitil.  e!,      Ilili   ,,    i^     II-  n    ii.j     ,,.,.    ._ 
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tin  l»i\inr  type,  witli  tilt"  iiiiiinal  \iiiil(ii(L' ol  tliat  t\i)c  It  was 
iiiil\  III  siil)st  jiiLnt  stiai'i.">  tliat  anv  dclrtt  ni  MiultiKi'  was 
(li  ti  rt.d.  The  st'cond  strain  was  (ibtaiiinl  two  years  aftrr  the 
tirst  li\  Wilhi  .iiiil  Ml  III  nliaj^iii,  and  was  rccogni/id  tn  lie 
attiiiiiaiMl  li  luixliKrd  iiiiK  li  l(s^  scwrc  discasf  in  caU'^  and 
rabbit-  til, III  I-  caused  li\  >  i|iii\  alcnt  dosrs  of  t\])iial  li(i\inc 
barilli.  but  in  Mthrr  lojut  t-  it  ((Uilnmi,  d  tn  that  \\\>r.  Tin- 
third  >traiii  was  obtaiiK d  two  nmntiis  alter  tlio  second  and  was 
of  sinnlar  character.  It  al^i  jkkx'^x d  low  virulence  tor  the  nx  : 
•3  mg.  intravenou-K'  iii|ei  ted  laihiiL;  to  incidiice  .1  l.ital  re-iilt, 
though  the  >,iine  (!(,-(  nt  the  miiiiii.il  1  iilturc  had  caii-ed  deatli 
in  twenty-l(jiir  (la\-.  ()ii  the  othei  li.md  it  aj)peand  a  little 
more  \inilent  tor  i.ilibit-  tli.in  tli.  i'ir\ious  strain.  1  Ik 
fourth  strain  \\,i-  ohtaiiied  iiitiiii  iiiinitli-  ,ilti  r  the  thud. 
Its  \inilence  lor  call  and  rabbit  \\a>  low,  like  that  ol  Mraiii 
No.  ,;.  By  intravenou.-,  injection  it-  eii,  (  t  was  about  the  >aine 
a>  that  of  this  strain,  l)ut  by  miIk  iitaneous  injection  it  wa^ 
rather  more  severe.  Such  difteri'iices  are  howevei  probably 
referable  to  dit'ferenres  fif  resistiui;  power  among  the  indi\idiials 
which  coii-titiitid  the  tt:4  a.niinal-.  Tin  jiith  aiul  la>t  -train, 
taki  11  eiL;htien  month-  alter  the  loiiith,  u a-  unlike  all  the 
other-  except  thi-  original  strain;  hn  it  -lio\Md  im  -imi  of 
attenuation,  "the  result  of  animal  e.\pi  11  nieiit-"  luiiiL;  "a)>pid\i- 
uiateK  till  -ante  a>  those  usuall\-  obtaiiietl  with  bo\iue  bacilli." 
The  authors  discussed  the  -ignilicance  ■  '  the  facts  re\<  ahd 
by  till.-  iiiNestigation.  The\-  dismissed  the  suggestion  that 
an  origiiialh'  bo\ini  baiillu-  wa-  b\-  long  le-ideuce  in  the 
hiuuaii  both'  in  pnn  e—  (j1  beiouimg  converted  mto  a  bai  illu> 
ol  human  type  :  lor  tli.  l)o\ine  c  iiltural  character.-  were  retained 
tlirou,L;hout,  and  the  \iruleiice,  though  it  Ull  oil  hir  a  time, 
(.'luied  bv  nuainiii^;  the  boxiue  -taudaitl.  IIk  author-  con- 
cluded that  till'  -ti.iin  o|  bacilli,  in  -pite  ol  long  resideiicr  in  the 
b(.d\-  'il  mail,  r.  taiiud  it-  bo\  iiie  t\pi-,  but  with  notable 
fluctuaticjii-  (if  \niileii(e.  "Tlie-i'  lluctuatiiin-,"  tin  \-  -a\-, 
"mav  be  expressed  hv  a  ciuac  uhieh  at  lu-t  lall^  -oiiiewhat  ; 
and  again  rises  little  b\-  littli  t.,  its  original  height."  They 
admit  that  these  fluctuation-  ol  \iiiiienct  lar  suriias-ed  those 
ob-er\ed  ill  oth"  r  -trains  ol  tiilniele  ba(  illi,  but  they  suggest 
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that  tlir\  may  lia\-.-  h.cii  .  aii-id  In  iiratiii'iit  li\  l)actiTiciclal 
chnni(  al^,  Rc.iitf^ni  ravs  nr  Fiiis,  i,  lif.l,t  to  win,  h  tlic  diild  had 
been  Mil)jr(t(d,  No  detail-  howcwr  an- given  of  ihi>  tivatnunt. 
Is  the  /.,.;,  ]'liii/,ih<-  <[!'  llh  M,iJ,„i/y  ('/  Strciins  nf  Tnlhiclr 
Biuilli  fn>m  l.Kpiis  rchilai  In  the  Dri^ire  ,.f  Aucssihi/itv  «7  ///, 
Lesions  t(i  D(iyli<:ht  }>  \\\  miw  turn  to  tin'  (|U(>tinn  whrtli.  r 
It  i-  (la\li-lit  which  i-.  th.  (  an>c  nf  the  lew  \nnl.nic  nt  th( 
tuberele  bacilli  JMunil  in  so  many  eases  o|  hijiu-  Om  docs 
not  need  to  lah.iin  th-  ai;:,'ument  that  aloiK  m|  ,i11  thr  1,-,-ions 
eaii-ed  in  man  li\  tulxK  ulosis  those  ol  hiim-,  fie(|uently  yield 
i)aeilli  ot  low  viruleiuc,  and  tliat  equalK-  ilmic  ol  all  those  lesions 
tlio-e  ot  lupii-  ar.    superficial  and  accessible  to  da\Iif;ht. 

P.UI  the  le-i(in>  of  lupus  are  not  equally  accessibh'  to  lif^-ht  ; 
sum.'  are  (,n  the  lace,  ntlurs  ,,n  j,;irt>  habituallv  coxrred  with 
clothing,  (ithers  a,!,'ain  in  even  darker  placo  such  as  the  nasal 
and  buccal  caxiti.s,  Xrither  are  the  strains  of  tubercle  bacilli 
'■ipiall\-  attenuated.  We  ha\t'  imw  tn  sec  whetlier  the  most 
exposed  lesions  yield  the  mo-t  attenuated  haeilh,  allowance 
being  made,  of  cour-e,  for  the  time  the  Kmous  ha\e  been  in 
existence. 

Such  iacts  as  -eem  to  hear  on  the  ))rol)lein  we  are  u(iW 
considering  have  been  extracted  from  Crittith'..  r.  jiort  and 
are  set  out  in  tlu'  following  table.  The  \arious  strains  of  bacilli 
areas  betore  ])laced  in  twogrou]iv,  thi'  I'ui^onic  and  the  d\sgonic, 
and  arranged  as  iar  as  possible  in  the  inveisi'  order  of  a(  c  ( s-i- 
bility  to  light  of  th(  lesion  which  furnished  the  bacilli.  Other 
details  sui  h  as  the  sex  and  age  oj  the  patient  and  the  disliibu- 
tion  ol  the  lesions  on  the  -urface  ot  the  bodv  are  added.  l-'inall\- 
the  grade  of  virulence  is  set  out  in  the  last  lohinni  according  to 
the  scale  drawn  up  bv  Crifhth,  No.  I  representing  full  virulence 
ol  the  class  to  which  the  strain  is  assigned  on  account  lij  its 
cultm-al  characters,  and  the  succeeding  mnnbers  representing 
dimimshini'  grades  of  \irulence.  Hence,  if  accessibility  to 
light  is  the  determinint;  lac  tor  in  attenuation,  and  if  we  ha\-e 
assessed  it  correctly  in  each  case,  then  the  grades  of  \irulence 
(as  shown  m  the  last  column)  should  tliminish  from  above 
downwards.  In  otlu  r  words  those  strains  with  unattenuated 
\-iruleiuc'  (Crade  1)  -hould  cme  from  the  cdsc's   with   lesions 


632 


TfBKRCrLOSIS   IN    MAN:     Lll'fS 


[^rii.  Nw 


m 


W  I 


II*  1 

■  e  'I     I 


ifast  arcpssil)|(  to  li-ht,  .m.l  ^ImnM  tl  ,  |,.|,,ir  .ipp,  .„-  ,it  tlu'  t(>|> 
of  cadi  li,t.  .mil  111,,-,  uiih  ih,  l,,u,  I  \iiiil,  11,  ,■  .huiild  r,>mr 
at    111,'  l),iit,iin. 

It  imi.-,t  lie  .Kimitl.d  that  llii>  1.  11, ,|  il,,-  ,111  ,in^rm,-iit  -^Ikpwii 
in  the  tal>l<'s.      It  w  tin,    th.it  th,    milv  lulK    \iriil,iit  (lv>u'(.iii( 
strains   U  im.  „  and  //  (|i,,mi  a  mii,-I,    pah,  nti.    ,  am,-   li,,iii   a 
covcTi'd  sitr,  l„ii.,,ii  th,   ,,tli,r  liaiid,  tli,-  oiilv  tw.,  tuilv  virulnit 
•  MiRonic  strain-.   II  ,,i  and   II  ,,,,.  ,;uik-  In.in  tlir  facr.     A^aiii, 
wliil,'  111,    m,,.t  alt,  iiuai,,!  ,,|  ih,.  dysgontr  strains.  H  iii,  and 
H  ()i,  I  ainc  lr,ini  the  txpcvd  situations,  neck  and  chin,  three  of 
tlic  most  attenuated  nf  tlir  (  ugonic  strains,  H  102,  H  10,;  and 
"  '"''•  '•"""    '"'111  til''  "^'iv  or  less  covered  sites,  arm,  H'  and 
'■\\n,w.      r,,   ^ome  extL'i    tii,-   tunc    factnr   u)a\    1„     l.r,,M:jl:t    in 
In    explain    away    these   d.paitmv-    Ironi    exp.rtrd    nil,      th, 
la>t   tluv,'  example  ju>t  nient:;.urd,   for  example,  came  Iroin 
caM>  of  very  old-staiulinf,'  disease,  and  on,'  ,,|  the  strains,  H  i)2. 
whieli  eaiiu  fn  Mil  an  exjiosed  site  and  wliic  h  iiev.rtlieless  was  not 
attenuated  in  any  degree,  was  from  a  ea^e  n\  \vr\r,(ent  disease. 
Nevertheless  it  must  be  adimti.d  Hi, it   th,'  ,\id,-nee  does 
n,>t  suffice  to  afford  .iii\- ^uh-taiitial  support   t,,  th,    h\p,.|li,-,i> 
that  (lavliulit  istlucauMol  tli,',itt,nuatioii  found  m  tlietnh,  i,  J, 
I''"  illi  In.ni  ni;my  cases  of  liipu-      Hut  it  does  not  djsprow  that 
hypotliesis.      I'or   th,'   pn,l)lein  is  n,.t   so  snii|)l,'  a-  it  si'enis  at 
first   si[,dit.     Se\eral    lactors   coinhiu,'    to   ,,,inpli,ate   it.     The 
hacilli  iiuv-ti-ati'd  are.  natundiv.  t.ik.n  ti..in  ,t,  tivelv  throwing 
marquis,  ami  not  uiiliv(|ii,iitl\'  liom  ,ntii.  1\  n,  u  lesion. .    -|-|,cy 
may  the  . 'fore  Ikuv  a,-,piir,d  their  p,.  iili.u-  ,l,':^ivc  ,,t  \iin|,  nee 
when  their  forbears  Weil-  livin.L;  in  s,im,'  ,,th,r  sitiiati,,n  wlu  re 
ihe    cuditions   as    ivf,'ards    exp,,s,nv    to   (i.t\li,^lit    w,n-    ,|uito 
dittiTcut  troni  those  of  th,-  part  la-i   oe,  upi,,l  1)\    th,  m.     The 
history  <if  the  case  must  tlieivloiv  !„■  tak.n  into  e.iusideration. 
Moreov.T  it   is  just  jM.ssibl,-,  if  th,-  e,)iiditi,,n-  ,,f  li|,'  j,,  human 
skin    tend    to  cause  att,'iinati,,n,   that    \irul,n,,-   m.i\-   !),■   |,,st 
while   the   lesions   remain   cpiiesci'iit,   and   nia\-   h,     r,i^aiiie(l    in 
active  lesions  wlui,'  the  i)acilli  are  rapidls-  multiplying,'. 

l^'.it     to     nturu     to     simpler     ,  ,.lisKleiatloi|s  :     the  "de-ree     to 

which^  the  h.icilh  have  1),hmi  ,'xii,,sed  to  li-ht  is  m.ist  diffi,  ult 
to  estimate:    Inr  it  will  \ar\-  much  accrdin,^  t,)  cireum^tauce ;. 
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The  occuputiuii  and  |>l.i.  i  ,,\  K^ulrmc  of  tlit-  (>,iumii  will  not 
be  witliont  inHncnic,  and  on  tlii'  sex,  and  even  tin  d mpt  ra- 
mciit,  of  the  patifnt  will  i,ii-.|\  di  j.,  nd  tli.  unmint  of  lij^lit 
wliicli  rcat  lies  tlic  barilli.  One  nuist  rcnn  ndx  r  that  liL;lit 
pi'iittrafi-,  niorr  or  lr>.s  thtoimli  l)an(laf,'(s  and  ilotimif^.  and 
that  afti  1  ill  II  ni.i\  Im  o|  nini,  iniportaiKT,  in  tliisconsidcration, 
on  whicli  surface  of  a  liml)  a  lesion  is  situatt-d,  tli.m  ulutlur 
it  is  >itiia  'd  on  tliat  liml)  or  on  some  other  part  ol  the  body. 
Kven  in  tlie  case  of  a  lesion  situated  on  the  (bin.  it  will  ii.akr  a 
considerable  difference  to  the  intensity  <ii  tin  illiiunii  itinn  n 
receives  whether  the  lesion  is  upon  th.'  iiiipi  i  m  tli.  Ii.wcr 
>urfacc  of  tli.it  prominence. 

The  investigation  then  is  not  free  fioni  ditliciilty;   .iii<l  ii  th. 
results  are  inconclusive  it  is  perhaps  no  more  than  mi.i^ht  have 
been  expected.     Under  the  circumstances  the  most  just  verdict 
to  pronounce  concerning  the  charfje  brought  af,'ainst  davlii^ht 
would  snin  to  l)c  iKit  piiiNrii  i.itlii  r  than  not  Ruilty. 

It  seems  to  bt  prrini>sible  thcirl.iiv  >till  to  beliexc  in  the 
possibilitv  of  iii,'ht  beiiii,'  after  ail  th.  .  ause  of  attt-nua- 
tion,  ihiiiiL:li  we  lia\e  betii  iiiiahl.  to  |Mo\-e  it.  A  direct 
e.\])enineiital  iines;if,'atioii  ..t  ili.  i^inhl. m  wulij  -.  ini  t..  be 
desirable.  Strains  of  tuhei,  j,  JM.ilJi  nii-lit  h.-  litmwii  in 
duplicate  series— one  in  tii.  daik,  in  tiie  (ndiiiarN-  iiiruliati.r. 
•'I'ld  the  ntlhi  in  an  im  iiliator  iniAJded  with  a  f,'la»  d'Kir 
thiou,i;h  wiiirli  ref;iilated  amounts  ot  (la\  iiL;iit  iiiii;lit  be  admitted. 
-After  cultivation  in  th\<  maihier  for  i  (Hisjd,  rabl.  juriod^  ot 
time  th.  \  II  111.  IK  1  111  th.'  two  series  ot  eiiltm.'^  inir.;lit  he  deter- 
iniii.d  and  co!n])ared.  In  this  way  om-  niiL;ht  learn  whether 
light  is  capable  of  causing  attenuation. 

A.    S.   driltith   carried   out    ^mue   j.rehiuinaiv    .xixi  iin.  iit- 
on  the  action  of  artificial  light  .ai  tuheiel.    ha.  illi,  and  :.lii'U.(l 
as  was  to  be  expected,  that  exposure  to  intense  light  iniiiiuii d 
gi.iwth':   Imt  h(    did  not  toueh  the  piobleni  of  it>  etfect  upon 
virulciice^^. 

'  /{.C.T.  I'm.  Iiet>.  .\pp.  vol.  u,  p.  g.  (aitfitli  iiuidc  ^evtn  expiriiiicnt.-. 
witii   1  insens  apparatii.s  and  tlircf  with   Kronicyer's. 

'  .\  curious  p.iint  may  l>e  noticoil  in  tlic  preceding  tal>le  winch  may  or  may 
not  be  merely  a  coincidence.  All  tlie  eugonic  strains,  correspontiing  more  or  less 
to  tlie  human  t>  pe,  c.ime  from  females    while  the  dysgonic,  or  bovine,  strain.s 
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(•nffith's  Second  Investigation. 

WliMi   tth    I'xistencc  of  ih.    K'mv.iI  Commission   li.i.l   .miK' 
t<»;n IAS.  (iriflitli  i  mitiiiiird  m  (  .iinliii.It;o  his  invrsti{,'ation 

of    till     tulMlclr    li.irjlli     Imiil    lll|iUS.         llli-.r    ICscaiTllrS    ilH'    IH  it 

yet  condud.  (I;  .iii<l  u.  must  vrt  riwait  his  last  word,  iiut 
ill  the  meantime  a  substantial  .iddiiion  t..  I  hi  ■  evidence,  iii  tin 
report  of  twcntv-hNcadditinnal  case.-,,  ha^lxen  })ui)hslud'.  Tiiis 
repoi  t  <  oiilirms  and  r\t<  nds  the  results  ol  the  first  investigation. 
Twelve  cases  yield,  ,i  tiiberde  bacilli  cultiirallv  identical  witii 
the  bovine  tvpe,  and  tliirtecn  yielded  tuhn,  I,  |),i,  ill,  ,  uhuralh 
identical  with  the  human  tvpe  ahM(.>t  e.\ait!\  tiie  same 
proportion  as  before.  OiiK  two  oi  th<'  bovine  and  three  of  tlio 
hiiin.iii  -*  Mill-  possessed  tli.-  lull  \  n  ahii,  r  ,,|  the  type  to  win,  h 
b\  their  (iihural  character^  tlir\  apixarrd  to  lielong.  Some 
ol  tile  l)o\iue  strains  wen'  as  little  virulriit  for  .  alf  and  rabbit 
as  ordinary  strains  of  huiuaii  type. 

\>\  tlic  .strains  wtTi-  tested  for  virulence  on  rabbits  and  Kuinea-pif{s.  And 
in  addUmn  ei^lit  of  tlie  dy.sgonit  strains  were  tested  nn  calves,  and  the  rest 
on  goats.  Three  strains  were  tested  on  l>oth  calves  and  goats.  Three  of 
the  dysgonic  and  six  of  the  eugonic  strains  were  tested  on  monkeys  also. 
Thus  the  degree  of  virulence  of  each  of  the  strains  of  bacilli  for  a  number  of 
different  species  of  animals  was  very  closely  determined.  The  determination 
of  the  cultural  characters  was  no  less  thoroiijjh 

Classification  of  the  .limiiuil-'Us  Lupus  liinilli.  lyru/imc  of 
Af/c)iiiiili(')i.     (".lilVitii    hiiii^i  11     r(  lririii,i.;    to    tln'    '    ^  rpntatii.ii 

were  di.stnlnitea  amoiiK  ^'i.x  males  and  tliice  lem.iles  This  raises  the  question  : 
Can  it  bf  tli.it  111. lies  ha\e  facilities  for  aciiiiiring  infection  with  Ii..\iir-  b.u  illi 
which  are  absent  in  the  i  ,ise  of  females.-  No  such  correlation  how.  vor  lului  cm 
sex  of  patient  and  type  of  bacillus  is  seen  in  lirittitli's  second  series. 
First  Series.  .Males  0  =  Hov.  (,  -*■  Hu.  o.  Females  15  -  Bov.  4  ,  I  hi  11 
Second  Series.       Males  11  =  boy.  4  +  Hu.   7.     Females  14  =  Bov.  «  +  Hu.  b 

Total  Males  17  ^  Bov.  10+ Hu.  7.      Females  2y  =  Bov.12  +  Hu.  17 

Nevertheless,  takiny  both  series  together,  there  is  a  greater  proportion  of 
bovine  infections  among  the  males  (59  per  cent.)  than  among  the  females 
(41-4  per  cent.).  This  raises  the  question  whether  in  other  kinds  of  tuber- 
culosis there  is  more  bovine  tuberculosis  among  males  than  females.  We 
may  test  this  (juestion  by  means  of  Grillitli's  recent  investigation  of  ctrvnal 
gl.ind  tuberculosis.  Sixty-six  per  cent,  of  the  Miales  were  infected  with 
bovine  bacilli  and  only  43  per  cent,  of  the  females.  This  is  rather  curious  aid 
deserves  more  attention. 

»   liiuni.  of  Fafhol.  and  iidciit!:)!.  lui.i    •.;:!.>.-.  m    :-.    =:ii. 
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«||  tlu'  fa<  t>  ,li,  it,(l  1)\-  tin-.  inv,-ti,L;ati(.ii.  diMiisMs  tlic  ivlativc 
miix.rtaiKv   of  cultural      liara(trr>   and    xirulmo'   nspcctiv.'lv 
a-  .1  ,i;iu(lr  \n  allinitirs  n{  t\p.';    and  attaclu's  ^ruat  impdrtancc 
'"  ''"  ;l"ini.i.     11,  p,,int>oi  t  tiiat  tli.ivarc  twokiiidsof  tuln-iTlc 
iM'illi  wliidi   aiv    anomalou-,;    the  i.n,-  wliirli  -n-ws  like  the 
li""i.tn  t\pc,  and  \vt  ha-  the  ran,L:c  ,.t  virul.iuv  (,f  the  bnvinc 
tvV.  and  tli(   iitlin-  which  ^rows  like  the  bovine  t\pc  l)ut  lack- 
tin   \n-ulrii.v  ol  that  tvpc  tor  ralv,-,  rabbit-  and  r  rtain  otlicr 
.inunal-.      Th,-  hitter  >o    lar  as   tlicv  have   been   met    with   in 
huinan  tuben  ulo^l-.  il  we  ■■xrvvX   the  strain   honi  the  case  of 
nietacaqial  bon.'  di-ea-r,  and  Ka-twood  and  F.  ('.riftith's  strain 
alread\ni,ntioned,  lia\eoc(  unvd  onlvin  hi])!!-.    Anion.u  animal- 
th.\-  ha,-e  been  obtainid  two  or  three   tniic-   houi   the   horse, 
and  three  time-  from  thej.io.     ,\s  to  the  stranis  \,.iich  ^row  like 
the  human   tvp.'  and  \  et  haw  much  the  same  virulence   (foi 
rahe-  and  rabbit-i  a-  the   bovine  tvpe,  (.riilith  ju-ilv  pohit  ■ 
MUt  that  thevhaxr  alua\-  turned  <.ut  on  adccpiate  investii,'ation 
to    be   mixtures   of   til.'    two    tx',),-.       Hut    tho-c   which    have 
tlie  cultiual   character-  of   the   bo\in.'   tvjie  but  ie-  than   its 
-tandard    \inilence   ,  annot    be    di-po-ed    of    -o   easil\-.      liither 
''"^^'   •"■'■   <"   '"■   n-i^arded    as    bovine   strains  with    attenuated 
vuuleiice,  ,n   human  -trains  with  aberrant  cultural  characters. 
Winch  of  the-e  view-  i-  adojited  Will  depend  \erv  mucli  on 
the-   nnportance  which  we  attach,   to  uiltmal  characters,   and 
■>n  our  hiith  in  the  possibilitv  of  their  delimtc'  determination. 
Now  we  have  ]ioint,d  ,,ui   in  anothei   ,  Jiajiter  tliat   tliere  are 
dithcultics    in    the    u.iv    of    accmatel\     deternnnin.q    cultural 
eharact.r-.      \'ariou-  kind-  (,f  media,  do  what   we  will,   lefu-. 
to  ,i^ivc-  unifi.rm  n  -ult-.      A-  (.ritlith  him-elf  adnut-  that  it  vou 
sow  two  (ulture-  ,,|  a  ,ui\en  -train  on  two  id.  ntieal  tubes  ,,1 
th.'   same   ni.duun    the   result-    mav   be   ditter.iit.      \'irulence 
te-t-.  m  spit.'  ,if  -us.vptibilitv  \arvniL;  in  diiierent  individual 
animals,  -iv.'  nior.'  ...n-tant,  and,  1.1   u-  add.  uior.'  objective, 
result-.     Th.-   natur.d    attitude,    thenl. av,    f,,r   iii,'   pkim    man 
t<.  ad.ipt,  when  .  ..nlr.mt.-d  with  a  strain  ,)f  bacilli  which  has 
the  linnt.  ,1  \  nul.iK  .•  ol  th.-  hnm.m  t\p.'  and  yet  will  not  ^row 
as   hixuriantl\-  ..n   artili.ial   media  a-  that   l\pe,   i-  to  suspe,  t 
that  Ihrou.Ljh  -.,m.    m.an-  th.^re  ha-  b.vn  a  failmv  t.,  biinrr  t,, 
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lit,'lit  the  triu  (iiltuial  (■lianKt(r>  ami  tn  iclv  ratlKT  on  the 
ivMilts  (if  animal  iiincnlatidn  than  on  tliosr  oi  artiririal  culti\a- 
tinn.  In  (in>  (.rillitli  thinlo  lie  would  he  wnm^'.  Cultural 
cIiaractiTs,  lie  hdliih,  air  of  fundamental  im])(irtan(i\  and  can 
be  hniuf^'ht  out  with  o  rtainty  by  thtnouf^h  and  comprtcnl 
in\(sti,i;atii)ni. 

Some  i,f  thr  >ti<iih>  (.f  lupus  bacilli  which  CrifTith  cla^sitn - 
as  l)(i\inc  lia\c,  in  (.riffith's  own  words  "no  hij^licr  xirulcnc- 
for  the  rabbit  (inoi  iilated  subciitaiieously)  tiian  human  tubercle 
bacilli-."  Tiiex  strains,  as  drifhth  point>  out,  would  be 
rei;arded  1)\-  the  ol)ser\er  who  attaches  more  importance  to 
M.ulence  tluin  to  cultural  diaractiTs  as  strain>  of  human  tvpe 
the  cultural  characters  of  which  were  either  abnormal  or 
iiwufficieiitlv   determined. 

Hut  in  considiTin.tr  tiu'  evidence  for  attenuation  we  laii 
alford  to  leave  these  extreme  instances  out  of  eoiiut  for  .i 
mom(>nt3;  lor  the\  are  in  a  minority,  and  if  we  exclude  tliein 
there  remain  plentv  of  dysfjonic  strains  of  low  virulence  which 
clearly  must  belon.t;  U)  the  bovine  tNjJe  and  which  amply 
suffice  to  serve  as  evidence  of  attenuation.  The  virulence  of 
tlies(\  though  low,  is  not  limited  like  that  of  the  human  tviK , 
but  has  the  r(n!f:c  for  different  animal  species  which  is  the 
peculiar  posses.^ion  of  the  fiovine  type,  th  nigh  it  falls  short  in 
in/ciisi/y  ot  tiie  standard  of  that  tyi)e.  In  plain  words  the^e 
strains  (aniKjf  belon  '  to  the  human  tvpe  because  they  are 
more  \irulent  for  calf,  gdat,  pig  and  rabbit  than  that  tvne. 
They  are  either  attenuated  strains  of  bo\ine  t\pe,  or  a  new 
type  altogether.  The  latter  alternative  is  ruled  out  becau.se 
these  ;  trains  form  a  continuous  series  with  varying  grades  of 

'  C.iiltith  liimscif  took  inlinitc  pains.  "The  tcstini;  "f  :>  strain."  Iir  trils 
lis,  'bi'H.in  uith  the  cirh'  ^;ci',orafions  aiul  ((intimicil  uith  later  (nus  until 
It  u.is  (•{•rtain  tli.it  tlie  niltural  raparitics  had  hccn  tully  I'ri.iif;!,!  to  lifjht. 
N'oiiiiK  ,in.|  \ii;<iroiis  lultiires  (inl\  \\v]v  usid  foi  sonant;  tin-  tot  iiudia  I!:!; 
lattci  Ki-if  very  larcfiilly  prepared,  and  all  b.-.tclies  wliitli  did  not  t;i\e  coiii- 
pletelv  satisf.utory  results  to  initial  tests  were  rejeeted,"  Mie  eiiltural 
ehararters  were  tested  not  on  a  restricted  nund'er  of  media,  hut  on  all  the 
inoflia  iisc.l  in  the  laljoratory. 

'  i'r.   (It.   p,    T(),j. 

'  h'roni  <|inte  .mother  point  of  view  the  matter  is  very  important  (sec 
footnote.    i>.    6^(iV 
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vinilriuv,  vcrgiiifi  at  onr  nid  ol  the  scale  int.;  .hr  >taiKlarcl 
vinilnue  (it  the  IxAiiif  type;  tliey  an  there,  attenuated 
strains  ot  IxAine  tvpe,  or  at  lea>t  >trains  of  low  virulence 
belon^inK  to  that  txpe.  It  is  '  udlv  i)o>>ible  to  hold  any  other 
view  \vith  regard  to  such  a  >traip  a>  for  example  H  33,  and  if 
we  admit  the  hypothe-is  of  atti'uuation,  or  a,t;rcv  that  hovme 
strains  may  be  of  various  dei^r.'es  of  vindence,  to  exjilain  such 
strains  as  this,  we  niav  surelv  l'o  a  little  further,  and  postulate 
frcater  deuree>  of  attenuation,  or  lower  dt'i;rees  of  virulence,  to 
explam   the  extreme  cases. 

The  conclusion  that  there  exist  amouu  lupiis  bacilli  dvsL^onu; 
strain>  which  belont^  to  the  bovine  tvpe,  and  which  vet  possess 
l,,\\rr  vindence  than  the  ordinary  bovine  bacilli  is  supported 
b\-  the  fact  that  there  are  al>o  i^ut^onic  strains  of  lower  \  .ndence 
than  that  of  the  human  type.  These  clearly  must  belonj,'  to 
the'  human  t\pe,  or  eKe  constitute  a  type  by  themselves,  for 
there  is  no  other  tNjie  to  which  they  approximatt' ;  and  the 
latter  alternative  i>  exc  ludetl  as  Ix^fore  because  they  too  form 
a  conluuious  serie-  of  varvini;  virulence  mertiiuf,'  at  one  end 
into  that   of  the  txi'e  itself. 

TInw  we  are  led,  as  before,  to  the  couclusion  that  certain 
>traiu-^  of  bacilli  dirived  from  lui)u>  belon.t;  soiue  to  tin'  bovnie 
and  oth'i-  to  the  human  tvpi-,  and  vet  possess  grades  of  vindence 
less  than  that  of  tlieir  type.  Whether  these  have  sustained  their 
loss  of  \ir\dence  during  their  residence  in  the  human  skin,  or 
whether  thev  are  to  be  res^arded  as  strains  of  previously 
l,,w  vindence  i>  another  (pie-tion.  But  the  fact  that  they 
ha\-e  rarelv  bi'cr,  found  except  in  lui)u>,  to  >av  notliing'  of  the 
reMdt>  ol  tlu-  pa--a,L;e  exi)eriment>  which  we  have  already 
discussed,  i-  in  fa\our  of  th.  lonn<r  ot  tlu'S<'  alternatives.  Let 
u-  a->nme  for  tli^  moment  that  they  are  ;'.ttenuated,  and  let 
us  see  whether  wv  Call  liud  any  cau-e  for  their  attenuation. 

Scdich  !'■')■  the  Cause  of  Atlcnmtlion.  Il  now  wv  proceed  to 
analyse  Crimth'-  second  ^ene^  of  ca>es,  a>  we  did  the  first, 
in  ord' 1  to  -ee  whether  tliev  altord  auv  evidenc.'  .i>  to  the 
(ause  ot  tlie  low  Miuleiicr  ol  (lie  iiiajorit\-  ' 'f  tlit  lui)u.^  .-^traiiis 
,i|    l.aulli,    the  outcome   1^,   a-   l>etore,   inconclusive 

With  re-^]K  ct  to  the  (iiie>ti(,n  whether  there  is  anv  correlation 
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l„t\v.rii  tlu  (l.i^nc  of  ;itt.nuati..n  and  the  duration  of  tlu' 
disease  tile  results  are  lil<e'  and  euriouslv  lil<e  tliose  ol)taired 
in  tlie  previous  investigation.  For.  just  as  Infore,  wliiie  tli.re 
is,  as  Crif^itl!  points  out,  no  eorrelation  evidmt  in  tlie  dv>Konic 
(or  bovine)  uroup,  in  the  euf^onie  (or  human)  f;roup  tluTe  is 
a-ain  .ome  indication  that  attenuation  f^oes  hand  in  hand 
%%^ith  duration  of  di>ease.     Whv  there  should  be  this  relation 


Degree  of  Vimlencc  and  Duration  of  Disease. 


Dysgonic  type 


Strain  •     Vinilc-ine* 


Duration 

of 

disease 


1 60 
155 


176 

159 
152 
17.? 
174 

178 

15  ^ 
158 
154  a 
154  >^ 


Standard 
Bovine 


Attenuated 
Bovine 


10  years 
10 


3i 
14 

If) 
10 

I<1 

H 

81 

8" 


165 

I  So 
162 


I7<l 

175 
168 

156 
151 

170  a 

170  b 

137 

103 

166 

161 


EiiKonic  type 


Strain        Virlence* 


Standard 
Human 


Attenuated 
Human 


duration 

of 

disease 


I  year 

I J   years 
o 


4 

II 

i  year 

()  years 

7   '    .. 
I) 

Oj      „ 
II 

3«        .. 
20        ,, 

40       „ 
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.  This  is  arranged  as  nearly  as  possible  in  •order  of  merit,  the  most 
attenuated  viruses  eom.nK  last.  riie  or.ler  ..f  viruUiKe  ..  t..k.  >,  Imn, 
unM,.!.'-  table-   IX,   X,  mv\    XI,  /■     ■:'    VV^  "i".  "•^'    •""'   "--■ 

apparent  in  one  t^roup,  but  not  in  the  other  it  is  difficult 
t„  say  and  it  is  possiblv  onlv  a  coincidence;  but  it  is,  in  that 
case,' ivmarkabl<>  that  preciselv  the  same  coincidence  should 
have  occurred  in  Griffith's  t-arlier  series  of  casisi. 

,  li„.  i,ne,tmat,n„  ,.,  m.Meover,  nn.Uud  e.xceed.nKlv  deluate  by  compli- 
cation in.indueed  bv  the  existence  .,(  >uo  -M-  "'  l'^"  '">  ■  "'^  ''  ^'^^  ""^'''Y' 
astotvpew.mld  reduce  the  stron^.-t  .M.leiu.-  t...  h.u,..    Supi-se,  l.,r  exan.ple. 


if 


m  '■ 
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lint  uli;it  i>  til'  .Aid. lire  ixac  tK  nt  tlii-  nlatu'ii  l»t\.ccn 
iluiation  lit  (li-~ra-i'  .mil  l<>\v  \i''ilcii(.'  111  tiif  cii.^idiiir  '^V'<\\\'  nt 
haciili:-'  L.'t  11-  turn  to  tin'  tahl.  a^aiii  and  ^.(^  T\vm  i.t  the 
thir.'  -train-  which  -Imwrd  lU'  attrnuatinn  but  had  th''  lull 
vinilinc-  "t  tlh-  human  i\\>r  cmi'-  hwui  c  ..miiaratixclv  ivrcnt 
rasrs.  The  -train-  "[  harilli  cunccrnrd  had  brcii  Ii\inL;  m 
human  -kin  liir  luic  \iar  and  nur  \iar  and  a  halt  rc-]H'(  ti\  cK'. 
At  thr  (ithiT  liid  nl  tlu'  -air  wr  Imd  Ihr.r  -tr.nn-,  the  nm-t 
attrimatrd  d  all,  ripuiini;  liimi  \ri\'  nld  (  a-t -,  in  whirh  the 
disease  had  jHr-i-tcd  Inmi  t\v.nt\  to  hnt\-  \  cai'-.  Hut  l)r\nnd 
this  tlirrc  i- no  rriiularitw  An  unatti  iniatcd  -train  cainr  honi 
a  ca-c  I't  -ix  \car-'  duration,  and  n\u-  which  -Imwcd  a  nurdcratc 
ilcurcc  nf  attcnuatmn  came  tmm  the  most  n  1 .  lit  ot  all  the 
ca-o,  ill  which  the  di-.a-.  '.ad  ia-ted  but  six  months.  Thus 
we  ma\-  -a\-  attain.  a>  we  did  In  (ore  when  riAiewiiiL;  (iritlith  - 
earlier-"  lie-ol  ea>e-.that  thcv  i-  ^o!nl■  relation  between  decree 
of  attenuation  ar.d  dmatiou  of  di-ea-o  \-i-ible  in  the  eu.tionic 
,L;roui);  but  it  i>  not  c.)n-tant,  and  would  a])pear  to  be  com- 
plicated b\'  some  other  lactor. 

a  strain  "\  li.i.  iHi  »lai  li  lii'lmit;-.  1"  th.-  huinaii  tvpc,  ami  \slii'  li  lias  tlic  normal 
viruk-ntf  1.1  tli.it  typo,  to  fail,  tor  oiu-  na^.n  or  .motli.  r,  to  rc\t'al  its  full 
cultural  [lott-iitialitii'S  and  to  In-  uroiif.;!;,  .  I.issiticil  in  tlu  ilv-K'Hii>  '"  l'"\>ni' 
urou].  instead  of  in  the  cut;nnic  or  human,  or.  again  .-iipiioM'  ilu  -tiam  to  lie 
really  one  of  those  ■■dv-tjonu  luinians."  of  «lii(  li  »c  have  reason  to  suspect  the 
existence  (sec  p.  649,  also  App.  in,  p.  6S0),  ,iml  to  have  Rot  classified  anHin«  the 
bovints  Con-iclcr  uliat  would  I'c  tlie  rcMih  ot  -ir  1,  a  very  natural  mistake. 
The  rr^iili  uould  be  to  iii.ikc  ,i  -ti.iin  \\hiili  is  in  no  decree  ,it  Lenu.itcd  to 
appe.ii  .1- one  \' r\  hii;i!l\  .ittciumied;  and  instead  of  hgurin);  ,it  the  top  of 
one  list  It  would  lome  .it  tlic.l)ottom  ot  the  otlicr  Under  these  not  impossible 
circumstances  we  should  be  at  a  lo-  lo  .i,  loimt  for  .m  .ittcmiation  uhuh 
li,ad  iic\er  taken  phu  e 

In  order  to  see  what  uoulii  be  tlie  effe.  t  of  such  a  mistake  -n  the  pioblcin 
we  are  now  considering  let  us  assume  for  the  moment  that  H  i  j  and  H  154 
belonged  really  to  the  human  type  and  were  either  "dvs.gonic  hun.ans"  or  that 
for  some  reason  their  true  cultural  potentialities  remained  unrevealed.  Their 
virulence  for  tln'  rabbit,  and  in  one  case  the  calf  also,  was  no  hiylier  than 
that  of  the  human  type  (See  Griltith,  / .. .  ,  //.  p.  '  i ;.)  I'ku  ed  on  l\.v  bovine 
side  these  strains  ap])ear  liighly  attenuated,  and  form  a  marked  contrast 
to  less  attenuated  strains  from  much  older  cases.  But  if  these  c.  uld 
lie  transf  rred  to  the  human  side,  their  virulence  would  appear  to  correspond 
.nth  till-  dui.ition  of  the  disease  in  the  patients  from  whom  they  came. 
Simil.ir  considerations  miLdit  lie  applied  in  the  ca,se  of  strains  s.=i  and  <ii  in  the 
table  which  sliows  the  niation  of  Mrulem  r  to  dui  ition  ol  diseasi-  in  Crittith's 
first  seri'  s  (p.  626). 
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Aififii  ,<[ Daylii^hl.  Altciiiiation  nihl  >'/7t'  cf  Lesion.  Tiunini^ 
now  t(.  tile  (|iic-tii'n  wlictlirr  tlitiv  is  i'vidiurc  (if  i  (urckitiou 
IkIwiiii  the  iMiilial)].'  iiitcii>it\  ot  rxp(i>nn'  to  davli.i^ht  (as 
iiuliralcil  h\-  tin-  >itr  nf  tile  lr>i(.n)  and  thcdcgiTf  of  atU'iuuition 
(it  tlir  liaiilli  \vc  nil  <  t  witli  tin-  -ann-  ditticnltifs  as  before. 
MnlroMT  til-  MTi.>  111  I  a-r-  i-  not  the  liot  l)o>Slllle  toi'  tlie 
imiiin-e  in  tluit  it  (nntain>  nn  extreme  rasi.'s.  That  is  to  say- 
there  ar.  nil  e;i-,>  wimh  Iniiii-iied  haeilli  from  wliat  we  may 
rei;,ird  a>  the  darker-t  region-,  namel\-  tiie  nnudus  membranes, 
and  leu  tmni  the  huhte-^t,  -m  !i  as  tiie  noM'  and  other  parts 
,it  the  face.  Till  niai"iit\-  eanie  trom  eutaneons  surlaces 
wimli  are  eonnnimU-  dAcred,  or  from  >neii  >-itnations  as  the 
arm  or  neck  eoiiei  rnin^;  whieh  tlie  anmnnt  of  exposure  is 
tlilln  nit  to  a:-sess  eorreetl\-,  (kp''ndin,L,'  .l^~  it  does  so  mucli  on 
^ex,  occupation  and  temperame:  t  of  tlie  patient,  and  on  the 
precise  ]>art  of  tlie  limb  affeeted  Sudi  as  they  are  the  ri'sults 
are  si  t  out  in  the  table  oil  p.  ()-}-'. 

In  tlii>  table  the  various  >irain>  of  l)acilli  are  a.Ljain  divided 
into  two  main  groups,  namelv  tlie  dvsgonio,  which  liave  the 
cultural  characters  of  the  bovine  type,  and  the  eugonic,  which 
iiave  the  cultural  characters  of  the  human  type.  In  each 
,L;niup  the  strains  ac"  arranged  as  much  as  pos>ii)le  in  the  inverse 
order  of  accessibilitv  to  daylight  of  the  site  uf  the  le-ioii  which 
furnished  the  material  removed  for  investigation;  tluw  the 
strain-  from  -ites  whieh  are  con>idered  the  least  accessible, 
such  as  the  leg  or  trunk,  are  jilaced  lir>t,  and  those  from  th(. 
mo-t  accessible  -^ite>,  such  as  the  face  or  hand,  last.  The 
virulence  of  the  >irains.  as  nearl\-  as  possible  as  (h'termined  by 
(".nfhth,  is  gi\-en  in  the  la>t  idhimu,  I  repns,nting  the  highest 
grade  of  virnleneei.  It  i-  therefore  evident  that  if  low  virulence 
i-^  correlated  with  accessibilitv  to  da\light  the  strains  whi(  h 
are  ])laced  tir-t  "U  the  lists,  i  oniing  as  tliev  do  from  the  darkest 
>ituation-,  -hould  be  the  iuo>t   \uMlent,  and  tlio>e  which  arc 


1  h  .nii>l  Iv  j.iiinte'l  <'iit  th.it  the  \  irulcncoiif  the  ilysRonic  strains  is  graded 
111  l.nii  ,  lasses  .mil  that  i.t  tlif  i.-uf;"nic  strains  in  two  only.  This  is  as  closely 
as  maybe  in  acc«r(Jance  with  Ctiftith's  tables  IX  and  X  (loc.  cit.  pp.  017  and 
(>.'i).  ITius  in  the  ciiRonic  u;roup  C.radc  II  is  the  c(piivaleiU  not  of  Crade  II 
(if  the  ilvstjonic  group,  but  of  the  dysgonic  tirades   II   to   IV. 

C.  4> 


li 


f 


4,1  , 


*' 


t 

1 1 

ii  > 


i"    1 

&J 

6,' 


*,  (, 

0  u 

,   c 

ii  «' 

^  ^ 

^  ^ 

22 

o  > 

f 

♦* 

^ 

i: 

~  o 


c  " 

.2   «  ^■ 

<*  2  ? 

"-  -3  - 


/5 


^ 
^ 


S 


3? 

r- 

H 

t/1  — 

V,   ri 

o  u 

u< 

~  y. 

^ 

c     - 


-3'c    &J 
:   c   C   t/: 

;_2   3   C 


:.-a     f     |f?ia 


"^       5        r        d 

^    ;;    <    X. 


^   C   C   X 

=  5  rt  =  = 


N  o  o  "^  —  o  -rx  c 


°  3]  'O  -fl-       -rx       o  -1  =c   "^  -"  O  in  3;  -T 


O   —  C  O  i^:c 


C 

c  _: 


"  o 

c   '-■ 

— 1  -^ 

id  XJ 


i^o  c-  O  O  «  '^.  ^  'no  N  in  o  X 
in  <n  i^  1^  <^  ino  o  r^  o  o  o  x  o 


rxlXi   in?!uni{   lo  ?9^ 


1^ 


1^ 

11 


—  3 

-  o   ^ 

.5  &  c- 

-c.S  ■- 
'/^  - 

■r  £   ^ 
c  o 


;  C  S 


~  -r    ■/ 


Cll.   X.Wj       MKlll'Ml-    AM)    Al  U.^MHll.n  V    lo    I  K.IIT 


''4J 


placed  la-~t  -lnmld  be  tlic  Ira^t  virulent.  In  (.tinr  \vnrcl>  drade  I 
(it  \inili  iiir  >iiijuld  \>v  tn>t,  and  the  oIIkis  should  lolhiw  in 
nuniiiical  (nxUr. 

A  glance  at  tiic  table  i>  -^nlticient  tn  >liii\v  that  tlii-<  i>  nnt  the 
case.  There  i-.,  in  laet,  td  he  tduiul  tliere  iin  e\idi  n( c  that  the 
di'f^ree  (ij  atteiMiatidU  ,L;iie>  hand  in  hand  with  the  inten^it^• 
I'l  ijiiiniuiatiiiii.  Rather  it  would  -( cm  tii.it  tin'  ii|i])(j>ite  i> 
tile  ea>e  ;  .iiid  thim,i;ii  thi^^  is  pniliahK-  furtuitous  it  ne\ertlKk'Ss 
eni|ihasi/.(  s  tin  ,d)scncc  of  LAideiue  in  tavour  ot  the  liNpothcsis 
whuji  i->  on   trial. 

We  can  huwever,  at  hc^t,  niiK'  expert  that  the  (.legri'c  ot 
atii  nuatidii  -iiduld  l)e  proportional  to  tlir  intrn^it\'  ot  illumina- 
tion uiieii  the  dniation  ot  the  di>ease  i>  lon-tant:  and  thi^ 
ol  (dur.^e  i>  not  the  ease,  hut  \'er\'  mueli  the  re\(r^e.  \\ V  nni>t 
therelore  liiok  to  vi'c  ulx'tliet  in  partienlar  lax^  wiueh  are 
C(jii;>i)icnou^  e.\((ption^  to  the  (  xpected  ruji'  tiii-  dur.ition  ol 
disease,  either  -jp'rt  or  lont;,  has  o\-erl)orne  the  inlhienee  ot 
tile  iiiten-it\-  ol  illumin.Ltion.  It  niu^t  be  iinitosed  we  i;vl 
little  iielp  Irom  tlii-  ^onnc.  Two  o|  the  normal  eu^nonic 
strain>  Irom  i\po-fd  >ite^  (H  ib^  and  II  i>^(>}  eanir,  it  is  true, 
Iri  im  leeiiit  eases,  and  tiiere  mav  not  iia\c  been  time  Im'  attenua- 
tion to  occur  ;  but,  on  the  other  hand  two  ot  tlu'  d\st,'onii  strains 
(II  i()oandII  155)  which  were  e(|uall\' unattenuated.  and  which 
Were  obtain<(l  Irom  tiie  lorearm  a  ^-ite  w  hieli  we  mu^t  >  ou-ider 
(riuienilu  rin,L;  that  thin  clntiiin.L;  i-  piiietrabic)  a-  moderatelv 
exposed  to  lit;ht  ( .ime  iVom  ca>r>  in  wiii'  h  the  di.-ea^e  had 
alreach'  lasted  ten  \'ear-,  l.a-tl\  auotinr  d\--,L,'onic  strain 
(II  13(1)  of  ei.niparatn  fk'  liii^h  \irulenic  wa>  c  \ilti\ated  from 
a  lesion  in  the  neck  of  a  jiatieiit  in  whom  lupu>  had  aheadx 
per^isted  for  twentv-tliri'e  \ears! 

\\'e  nnist  confess  tli^  y<  fore  that  the  res\dt  of  this  examination 
ol  the  results  of  (jriftith's  second  series  of  lupus  iase>  is,  like 
that  ol  tile  tir-t,  disappointini;  to  those  who  had  hoped  to 
obtain  (  xideiice  of  the  \iew  that  daylit,'ht  i>  the  cause  of  tlie 
low  \iriil(  nee  of  most  of  the  tubercle  ba^  lUi  found  in  the  I  ^ions 
of  iupiw.  Hut  a^aiii  we  mu^t  call  attention  to  the  ditficulties 
of  till-  iiKjuiry.  The  case  i>  not  >o  simple  as  it  first  appeared. 
It  is  alm(»t  impo-— ible  correclly  to  assiss  the  rclativt'  amount 
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m|  illumination  ictmid  h\  ilh  l.^ii.ii-.  ol  tlir  \;iiiiMi^  (  ascs. 
And  nidfii'vrr  \(  r\  ti  u  ini-I:iki  -  ni  iiulitK  plaun-  a  liinnan 
-train  will.-'  I  ultuial  (  liaiai  t.  i-  li.nl  In  >  ii  ui-ntlii  imtK'  liKai-ht 
I,,  h-hi,  i,\  till  claj^siticatidu  '>\  a  (l\-::iinii  linman  -tiani  a>  an 
,ittc  niiatid  bovine  >tiain,  wciilil  ^i  ridii-lv  ( (nilii^r  tin-  r\  idi-nci'*. 
riiri,  iMirwiiih  \\i  urant  thai  tli^  li\  imtlit  -i-  in  (|nc>ti(in  liaslxrn 
t;ii  (nini  '  -lahli-lii  (1,  \M  do  i^.t  admit  that  it  ha^  lie  ii  ili-jM  i  i\cd. 
ami  111  tin  ali-iiM'  ol  aii\  brttii  nm  w .  -hall  ■  ontinur  to 
nil  hiK  to  till  111  111  I  that  thr  Ion-  rontmin  d  ai  tioii  ol  da\iiulit 
is  tin  iiio-t  [iioliahh  I  \j>laiiatioii  ol  tin  attiimalion  ol  tin' 
tiihri.  Ir  I  Ml  i  111  loimd  ill  till    ma|iiiit\  o|  tlu'  cases  ol  hipu--, 

.l(/;i  II  I'l   1  lu»ilptllilC  Kadi  ill  IKIl.     iraillll!,Mlo\V  t(  i  t  llr  i|l|.   -Hon 

win  tin  r  att.  luiation  niav  In-  tli-  roult  ot  tp  atni.  iil  with  .\-ia\x 
III  ai  titii  ial  liijht  \vi-  liiid  it  \  i  i  v  iuiIiIm  K'  that  tin-  \v,is  -,o  m  mir 
casi'S  Ix'CaUM'  in  tin  m.at  majoiitx-  no  -m  h  tnatiii.  lit  -irins 
to  have  bi'cn  ai>i>!iid.  it  i-  tiiio  hoWi  \i  i,  a-  wv  ha\r  iiointid 
out  alnaiK  .  tli.it  tin  io  i-  -oiiic  diliu  nlt\  in  liaiiiim;  uhat  tfoat- 
nn  Til  \va^  ii  <  I  i\i  d  1)\  a  ji.itii  nt  In  loir  In-  raiiir  into  tlir  hands 
ol  the  lUi'diial  man  who  lumi-lii d  ihf  mat.  i ial  lor  tlio  hai  trrio- 
lot^ical  in\'i>tii:ation.  I>nt  r\-.  n  il  w^  maki  a  lihi  i  al  allow  aiur 
tni  n  til.  11' I  on  tin  jiait  o|  tlio  patn  nt  tn  atnii  nt  l>\'  Xm.ivs 
or  lin-in-  huht  dor-  not  -nin  to  In  in  -m  h  .  omnioii  ii^r  as 
(oiild  )io--ilil\  airoimt  tor  tlir  attriiuatioii  ol  the  lar^^c  lUii-. 
portion  ol  -tiain>o|  liii)n>  bacilli  wliii  h  tall  in  virnlmir  brlow 
till    -taiidard  ol   tlirir  txin-. 

Tlir  inloiniati<'n  lonnrninu  tlir  trratmnit  ot  tin-  patirius 
who  iuriii-hi  (1  thr  matriial  lor  (.lillith'-  inw-tKatioii  i-  ;ji\in 
in  thr  ji.  nnltiinatr  i  olumn  o|  thr  tabic  It  i-,  a-  wr  ha\r  -aid, 
\rr\  -cantx-;  oiil\-  a  i.  w  ])atirnts  an'  known  to  ha\r  rrcrivrd 
an\'.  l'>nt,  -U'li  a-  it  i--.  it  is  not  ad\'rt-r  to  tin-  view  that 
such  trratmi  nt  iiia\'  1h'  a  raiwr  ot  attrmiation.  It  i--  prrhaps 
-iunilii  ant  that  no  .\-ia\-  or  li:^lit  trratniont  is  rocofdctl  in  any 
ra-r  whiih  \iildrd  a  \  irnlrnt  -train  of  bacilli,  and  that  from 
thr   thirr  patirnt-  ill   wlio-r  i  a-i-  X-i,i\>  arr  known   to  have 

brrll    rmploVrd    builli    wrrr    obtalllrd    which    WiTr    lllol  r    ol     IcSS 

'   I'S.    Nil   Liriir   lif   tliis  kiml  hmvrvrr  will  ix|il.ini   the  possession   of  full 
(bovine)  virulence  by  viruses  after  residence  of  lo  years  in  forearm 

2  See  nr>te  i-n  tlie  theraiieutic  action  ol  daylight,  at  the  end  nl  this  tliapter. 
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attciiiiatcil      in  luoot   tli.iii  iiidiid  (II   i^j  .nul   II  i  s^l  liiulil\ 
attciuiiitrd.     Hul  the  i\  idi  luc  i^  tiHi  s('.iiit\'  til  ill  dl  iiiiuli  \aliu'. 

/-s  I.itpiis  iiiusctl  l/y  ii  inbi'icic  Htui/liis  the  \' iiiilrinr  af 
which  IS  dhiiidv  (if  I.oii-  drihlc?  Nnw  tlial  ui  lia\i'  rxanunid 
till  rvidmci'  111  la\iiU!'  nf  tlir  \  !■  \\  tliat  atti  iiiialiMii  nl  tin- 
xiniiriKc  111  lii]Mi>  liarilli  taki  |ilai  I-  diniiiL;  tlitir  i  r^idim  >■ 
in  ininian  >kni,  and  lia\c  linind  it  imt  \i  i\  satist'aitni  \',  and 
lia\c  tail'-d  cntirrU-  to  di  inmi-ti.itr  an\-  laiwr  wlmli  iniuiit 
prdducc  -urii  attciiuatiiiii  itliuii.L;!:  tlir  artimi  nl  d.i\  li^iit  ha-- 
imt  been  put  i-ntiirK-  wiit  nf  cniirt),  l('t  iw  turn  tn  tlic  dtln  r 
altirnati\  (■  and  -rr  whrtlur  anv  case  can  In-  iiiad^'  mit  tnr  tiir 
li\l>(>tiu'si^  tliat  lupus  i>  laii-id  li\-  a  iiai  iliu-  alii  ad\'  nl  Inw 
xirulriicv  hflmr  it  taki>  up  it>  n^idniui    in  tin    luiiiian  ^kiii, 

Wlnii'  cduld  --11(1 1  attiiiiiati-d  hai  ilii  idiiic  Iimiik  Tluy 
lia\i'  Ixvii  tniuid  (iiilv  \ti\-  ranlw  in  cases  dl  tui)ii\  iilosis 
dtliii'  than  lu|)Us.  ( )nc  \-tr\-  -li-htls'  attmuatid  str.iin  lias 
indird  Ittrii  ic(  (ii(l(  (1,  as  we  lia\c  snii,  l)\-  (iiiinan  wiiti  rs  Iroin 
a  imtacariial  l)duc  ;  and  a  sen  \\\{\  --train  uliitli  had  tlir  \  irulriirc 
dl  till-  liimiaii  t\i)i-  and  tin-  rultural  charaitcir-  of  tin-  lid\-ini- 
{\\ir  \\a^  as  has  been  -aid  alr.-adv  nbtaiiU'd  b\'  I-^astWdod  and 
]• .  (iiillilh  triiin  a  niisi  nti  lir  inland  fdund  in  a  bd\-  \»iid  dii  d 
dl  spinal  laiirs.  |-',iit  tin  s(-  -,tand  alnin-'.  TIh-x  are  aliniist  the 
diil\-  str.uiis  df  lininan  mit^iu  knnun  td  the  writer,  nther  than 
tlidse  111  nil  lupus  itself,  uliii  h  ))dsses>  a  xiriileiiie  jess  tliaii  that  df 
the  t\pe  Id  whiili  the\  dl)\-idnsl\- beldim.  1  Ih-re  i~  practiialh' 
iioeN  idenee  til  at  111  pi  is  spreads  as  siii  h  finin  one  case  to  another. 
W'c  are  therefore  unable  to  lind  a  liiiinan  source  nf  bacilli  of  low 
x'iniieiii  e  like  those  uliii  h  are  found  sd  coiniiniuK'  in  lii{)iis. 

Let  Us  see  whether  siu  h  a  sdurce  can  be  fiiuiid  in  aii\'  nf  the 
lower  animals.  The  nadi  r  will  remember  that  several  nf  the 
strains  of  tiiben  K-  bacilli  from  the  horse  which  lia\e  been  in- 
vcstii^atid  and  three  from  the  pi,L;  possessed,  to.m'ther  w  itli  bov  ine 
cultural  characters,  a  ldwde}.iree  of  virulence,  and  these  arealmnst 
the  only  bacilli  which  can  be  compared  with  tluisi-  whii  h  lia\(- 
comc  from  so  man\-  ,  ascs  of  Inpiis.  Can  it  be  that  lupiis  is  con- 
tracted frimi  thehnrs,  ?  Itmust  be  admitted  at  once  that  this  is 
WTV  nnliki-lw     Cases  df  lii|)us  an  probab]\-  at  least  as  cominim 


'     i*.^.      UtiiOia  iiii^v   utcii  tiuut  u  -liiict  . 
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as  cases  of  i'i|iiiiif  tulinriili .^i-.,  Ijipn--  :-.  .i|i]),n'  iitlw  iin  more 
frequent  aiiiniiL;  thn-i  \\\,i<  li.ive  tn  <li  witli  Ikt-^i  ■-  tli.iii  .imoiif,' 
ntliers  will)  Ii;i\  !•  uiif .  It  is  iiidi  cd  a  l;("1(1  di  .il  rdiinnniK  r  niKin^' 
wi'iiiiii  than  anii'iiL;  i..eii.  Hiii-^e  ll<'^li  i-  iint  ii^i  il  \<'V  limii.m 
i()n->um|)tiiiii  ii:  tlii->  iMimtix,  and  liai  illi  witli  tln'  cnltiiial 
eharacti  I-  nl  tin  Inniun  t\|ir  wliirli  lau^i  a!  la-t  li.dt  the 
cases  (il  liipu-  1li\  r  hanlK' rxcr  liti-n  fnrnd  in  llic  lim -i'  It 
sO(>ni-~  inijMi-^ililr  tli'ii  that  ln)iu^  -Ininld  i  i.ini  limn  tin  liorse. 
N(i  lirtti  I    (  a-i'  (an   \ir  mad''  nut    for  tlic   pif,'. 

1  lull-  n  in.iiii>  tile  tnwi.  \\  ian  t  nl)ci(  !<■  l)aiilli  ai  c  i  (iinnniiilv 
l)rlii\((l  til  111-  III 'ii-x  il  nil  lit  jiir  man;  \it  thi-  (I'litiiiir  i-  imt 
liild  niii\cr>all\',  and  i\al)inn\\it-.i  h  ha- dr^i  i  ilird  a  ra--  uliiili 
-hi-  1m  lif\r>  tn  ha\T  hi'i  II  raii-rd  1)\'  an  a\ian  Im'  ilhi>'-.  A.  >. 
'iiilhth  has  a  lairiun-  Ntatinii-nt  riuniiiiinL;  tlir  "  at  \. ',iii  al, 
subacnti',  general  tnln  ii  nlu-i-  wliii  h  i-  nut  with  in  ihr  Liirat 
Tnai()rit\'  nf  .nuinra-iii,!^-.  iiim  nlati d  iiitiaiieiitmualh  with 
attenuated  (ln|)n-)  harilli  (in  dn-i-  nf  oi  iiig.).  He  -a\s 
"thi-  Inrin  nt  tiihen  uln-i-  lia--  \ev\'  di-tiiut  fi  aliin-  aiul 
re-iiiil)|r-  that  wliiih  jiill.iw-  iiitraiui  itiiiieal  inni  iilatii  ai  nl 
this  animal  with  a\  lan  tnlini  ]<•  hat  illi''."  It  is  Irmjitiiii;  tliiii  - 
lure  tn  s])ei  ulati  wli'thii'  altii'  al!  -niiii  ease-  't  hipii^  ma\' 
nut  he  ean-i  (1  li\' a\aaii  !i,;<  illi.  'I'ln  (|n(-tiiiii  ha-  ]>eiha]i-  imt 
rei  ri\i(l  all  the  attiiitinii  ii  iii-i-r\e-,  hnt  an  atliriiiati\  c  aii-xsi  r 
Wiillld  -II  111  tn  he  im|ilMl)a'ile.  Xdlli  nl  (iritlitli'-  -ti.iin^ 
i^'rew   like  a\  ian   lia<  illi   and  inne   oi   them   weii'   injri  trd  mtn 

fnW'l-    witllnilt    eaiisilli;    l)|n^;|e-sl\"    t "!  M  ii  uln-i- '. 

Thus  we  are  unable  tn  tind  an\"  smin  e  nl  haeilli  -iinilai  m 
those  which  are  cniiinmnlx  Inimd  in  iu|nis;  and  we  arr  dri\'en. 
hack  tn  the  h\-]inth(-i-  that  hi])\is  haeilli  ai  (|nire  tliiir  pemliar 

'  One  strain  of  tulH'iiMe  l);njlli  of  luinian  type  is  mentioned  by  Moller.^ 
.IS  liavinj;  been  obtainiM!  from  tlie  liorsi'.  ii  t!ie  K.  Koch  Institute  (or  Infectious 
l>iseases  in  HiTJin  I<ef>i>rl  of  the  Tvnih  ftilernalivnal  Tuherculash  Conference, 
I()I2,    p.   o<) 

'  Virchows  Archil',  Ucilult  z  lid  mo.  p  47*).  I.owinstiin  il.iiiiis  to  liave 
found  avian  bacilli  in  sputum,  in  two  cases  of  kidney  trouljle  in  children  and 
,ilso  in  Uipschiitz'  fatal  case  nf  tuberculosis  ol  -kin  anil  mucous  meniliranc- 

'    J  'liniil/  "f  I'/llJii'/nry,    \,.l.    X\IM,   p.    '>IJ. 

•  RC.T.  Fin.  Rep.  App.  vol.  I,  pp.47  and  2^()-2(>i,  Some  of  llieinin  tions 
produced  "  acute  tuberculo-is'  Imt  this  ■  ici  urred  in  one  !■  vl  alsfi  I  nice  ted  with 
>puliiiii  l^acili'. 
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pioptTtics  (liiiiii;^  tlic'ir  n>i(liii(c  in  ih.-  Iiuiii.m  ^km  1  line 
.'iiLjimiiiits  m:i\'  lir  ach  tix  I  (1  tinallv  in  support  of  tlii>  virw.  First 
till-  tai  t  tliat  liai  illi  m|  ahiiMiinalK-  low  \iiiilciirc  arc  fouiid 
hcIdiif^iiiL;  hiiih  Id  tli(  l)ii\iiii'  and  tlir  liiiiiian  tvjM^  inakrs  it 
nidir  liki|\  tliai  ,i  (diiimkjii  iiu  iMiiiiutnt  li,i->  priidmid  tin 
;il>ii(iniialit\  than  that  tin  ic  --huiild  he,  mdrin'iuliiitly  nl 
lujiii-.  hai  illi  hrinnLiiiiL;  tn  two  di-~liii(  t  t\  i><  -,  111(1  \(t  p<'»ssessiii;i 
tlu'  coiuiiinn  pr(ip(it\-  (il  aliiKinii  il  \inil(iiic  and  the  caparitv 
to  laii-c-  ill  man  that  Imni  (it  tuhtrculo^is  and  no  otln  r. 
Secdiidh  il  the  pi  Miliar  -Imw  hut  jMrsistciit  (liar.u'tcr  nf 
lnpii->  and  it-  littir  tiiuh  ik  v  to  attat  k  intcriKd  (irj^aiis  seems 
t(i  di  iiiaiid  a>  Straus  tlidiiulit,  a  haeilliis  ot  low  aiiteced.nt 
viruleiK  I  ,  We  should  (  \])i  (  t  a  hacilliis  of  low  \iruli  iicc  to  he 
])iesiiit  111  cfiy  ehnniir  (  a-e  o|  that  disease.  Hut  this  we  have 
seen  is  not  the  east  ;  of  the  hat  illi  di  ri\cd  from  lupus  about 
one  strain  out  of  e\(r\-  ti\e  has  ]>io\-ed  to  he  a  fully  virulent 
exainpl'-  oj  mil-  or  (jtlnr  of  the  two  manimalian  t\i)es  of  tuht^n  le 
bacilli;  and  the  eases  which  ha\e  vielded  these  str.iins  lia\(; 
not  shown  aii\'  (linical  peculiarit\'. 

Still  another  argument  tnav  lie  l)roUL;lit  forward  in  favour 
oi  the  \  lew  that  lupus  is  (  aiised  hv  bacilli  whi(  h  pos-ess  the 
normal  \'irulence  of  their  t\])t  s.  Many  cas(>s  of  lupus  Ikuc  been 
secondar\'  to  disease  in  c(  rvical  inlands.  About  \z  jxr  ct  iit. 
of  ririf'titli's  casis  wen-  of  this  kind,  and  all  of  tlies(>,  with  one 
exception,  \iel(li  d  hai  illi  ot  low  \irulence.  \\t  there  is  no  r(\\soii 
tn  belicM'  that  the  |)a(  illi  were  of  low  \irulenec  while  they  \\(  re 
living  in  the  ci  r\ii  al  glands,  (irilfith  himself,  when  he  attacked 
the  piobl  in  of  err\'ical  L;land  tuberculosis,  had  for  oiu"  of  his  ob- 
jects the  sear(  li  for  b.ieilli  of  low  \irulence  such  as  he  had  found 
in  lupus.  Rut  he  la:'  d  to  find  them  in  the  sixtv-eiRht  cases  of 
cer\ital  ;^lan(l  tuber(  ulosis  which  he  investi(j;att'd.  \\"e  must 
therefore  com  hull  that  when  h ijnis  is  stTondciry  to  cervical  p;land 
tuberculosis  it  has  been  ( aused  ()ri,£jinallv  by  a  fully  virult  nt 
bacillus  :  and  if  this  is  true  of  siuli  cases  it  is  not  improbable  that 
it  is  true  alsii  of  tlie  otlieis  whii  h  elo  unt  !-«  yin  in  .;er\ic.il  elands. 
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('unliiicutal   Invcstv^Lttiuns   of    the    type  (;f    tubercle    bacilli 
v-.v-vd  h:  !"in;s  hayc  been  f- -v  ;    and  -f  -on-c  of  them  "- 
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Iia\c,  ,it   |>rcs<'iit.  nnl\    jiii  Iimiii.ii  \    p|"iiI^      I' 'liaii  "I'liA'crs 
srciii    t'l    h.ixc    iHilii  .  (1    lliat    .!:■     \ii"l:;.r    ol    tin     li.K  llll    w;is 
.ilnKii  iii.ilh    |(i\v ,  Wilt   there  is  net  uiuNcrsal  rtTof^nitii'ii  nt   tlh 
I'act   tli.ii    ill.    ni,i|iiiit\   'i|  lupus  strains  arc  attenuati'd       lli- 
prnpdi  11..11  "t   l)(i\iiir  iiiir.  timi^  i>  ui  nirall\'  mmii  lnw,  1    tli.ni 
th.lt    li'iiiid    |i\    (.iitlltll 

I'rotcssor  (iosici,  .it  ih,  l.ntli  Inii  1  n.itiwii.il  I  hI'Mi  nlosis 
CoiifiTriit  (•  1 11  Id  .It  K'ciiic  1!)  i(|i .;,  In  i<  l!\  I'  |M,i  t.  il,  .iiiintiL;  iitliif 
cast's  III  tiiliiK  nli.^i-,  in\i  >tij;ati  il  ,1'  Mm  It.ili.iii  Hn.iid  oi 
lliallii.  till  iii^t.iiHi--  el  lupus,  All  n|  '\\i^r  in  |(riind  wcic 
tausrd  liv  l'a(  illi  InlouKiiig  tn  tin  liiun.iii  tyjK-.  Tlu-ir  virulence 
wasahiiniinalK  luw,  Tlirn-  w.i-m  addition  ;i  r:\<t'  i^Uiihryculosis 
rcrnn  /'■•ii  i  iili\  (  nisrd  l>\   a  K.h  illiu  1 1|   I  m  i\  im    t  \  jx  . 

Miillcl',     I()ii.|,     l-nl.ltrd     ,1     -tl.lill     III     tllliilili       li.li  llli     llnlU     ,1 

,t;uinia-pi.i.;  iiilcrtrd  uitli  liipii-  niatiiial;  but  tin  dr^niptioii  ol 
it>  cIiar.K  .liNtii  s  i^  nut  sullu  ictitK-  (ninplitr  tn  di  trtiuiiu'  the 
type  tn  uliK  li  it  lMli>nL;id. 

W'cbt  1  ,iiid  r.iuti'.  U\i)j.  (lilt. lined  ,1  iiiltiiii'  limn  .indtlirr 
ease,  and  li  .imd  it  idi  ntn  ,il,  in  nn  ir|iliiilii!;i( \il  ,uiil  i  ultui.il  i  liaiai  - 
tris,  ,111(1  111  It--  \iriiliiii  r  till   tlir  falihit,  with  the  liuinaii  t\'pe. 

Kothe  .111(1  l>ii  iiitte',  i(»i  ;,  lia\e  i— iifd.  Irmn  the  institute 
for  liitectidiis  I)i>(a>es  ill  I'eilin,  a  pieliiniii.iiA  lepmt  mi  ,in 
iin'estif^atioii  nt  tin  t\'i)e  nl  tiibfrcle  l)a(-illi  tnniid  in  Inpii^. 
Tile  re]', lit  deal- with  tweiitv-eii^ht  cases.  I'lmn  lui  nt\-thive 
III  tlie-.e  Were  111 )t aim  il  bacilli  nl  hunian  t\'])e  ;  frnin  tniii-  bai  illi  n| 
bn\in'  t\|)e  aliuie  .  while  I'mni  tin  reinainin;;  ca-e.  in  which  the 
disease  liad  attacked  fMi  --ejiarate  re^inii-,.  bacilli  nl  bnvine  t\  pe 
were  cultiwited  Imni  tin-  ini>e,  ,nid  bai  illi  nl  hiiii.aii  t\])"  Irnni 
the  iiate>.  The  ()l)MT\e|>,  do  not  mciii  tn  liaxc  Imind  aiu'thinj; 
abiKiriual  about  the  \iriileiice  nf  tlie-e  >tiaiii>  nl  tubercle  bacilli. 

It  is  r.ithei  leinaik.ible  that  the\  did  not  Imd  a  l.ut^er 
proportion  nl  bacilli  nf  i)n\ine  tNjie.  'i'he\  .ascribed,  as  we 
JKive  seen,  nnl\'  live  strains  nut  o|  t weiit\-nine  to  tlii-  t\'pe. 
or  rather  nioic  than  one  in  six  (iy-2  per  cent.),  while  diit'lith 

'  Kottc  and  tJicrotte  (km.h^,  "  I'nters'.ichungen  iihier  den  Tyjnis  lUi  Inlnr- 
kelliazillcn  l>fi  Lupus  ViilRaris."  i'"  MittcilunR,  Vctoffenllicheu  lUt  h'.,l,,,t 
Koch-StiflUHf;  mr  lielidnitfuni;  iltr  Tubeikulose,  Heft  vni  and  l.x.  A  jirc- 
liminary  coinmuniratioii   ,ip(XMi-ciI   in   the   Piulscli.  ttici.    \\\ichenstlir.    luij, 
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pl.Kid  111  .mI\  lull  mI  hj.,  (.(7  |)(i  1  I  lit  )  ill  till-  r.itfi^oi^  Tlm- 
jt  Would  .i|ii".ii  111, It  liciviiH  iiilntii'ii  111  luiniN  ih  'iliimst  timi 
times  as  ((.iiiiik.ii  in  I  ii;;l,iii(l  as  it  is  in  <■.  iiiiai.y.  Somo  not 
iiK  ..ii-m|i  i.iliK  (litftTrnce  \va^  to  !"■  .xiMctid  .ilt.  1  -tu(i\niL; 
the  itNiilt-,  ulit.mud  in  i'ir\ir;il  (;l.iii(l  t  iilii  n  iiii.^i,  Init  iiardK 
sii  ^nat  a-^  tin-,  md  \<  in  11  we  nuK  iiilur  that  tlw  lui  ,. -h 
ii|i^ii\i  I  IuiiikI  ,itti  iiti.ilii.ii  .iiid  ill'  ( I'  1111,111  .  .li-i'i  \  ii  >  did  i.-,t. 
wc  caiiiK.t  liiii  (i.niil.  I  it  |i(i-silili  til, It  till  Diir  sidv  cla>--fi 
as  strain-,  d  liuiiiaii  t\|M  uh.it  tli.  ..lli'  1  \M.nld  have  rrL'ardfd 
a-  attrnuatrd  -train-  i.l   Im.mih    tvp.       Tin    di-i  i.  iliih  \    111. i\ 

111    I  H  I    1)1     du.     ti.   ,1    dlllililli.     Ill    tl|.'   |il,lll\.     \,dllr    :itt,|i  ih  d    \i' 

(ultiii,il  .  h.iiai  tci>  ■  1  Mini. IK.  1. -)..  .  ti\.  K  l.\  111.'  twi) 
s(li....l-.  It  i<,  for  '■\,iiii|il.  .  pi-t  .  i.iK  1  i\  .ilili  ili.it  --i.iiK-  III 
( iiillith-  d\-i;iiiiu  -train-  <<\  Inw  \  11  ulim  1  \m  ir  i.  ,ill\-  !i  111 11,1 11 
-train-  tlir  1  iiltuial  pntrntialitit-  nj  wlm',  liad  nut  lucii  Im11\ 
iirmiLilit  ti.  lii^lit.  nr.  what  -n  ni-  K --  iinprnliahli  ,  tliat  tin  \ 
hilmii^rd  til  a  inu  -ub-cla—  n\  Inhi  rile  jianlli  \\  Iik  Ii  -it  111-  in  I" 
f^'iadu  ill\-  1  iiiiif,'inf4  Inun  ub-rm  itw  and  comliiiir-  the  -j)a'sc 
/^riiwtli  lit  till    h(i- iiif  With  til.    Iiiiiiti'd  \iriil.ni  !■  (it  wif  liiinian 

t\  |)r       ,1  lia--  W  llicll  l>r|  liap-  W  r  m,l\',  f'U"  rnllKcnicni  c,  t el  111   till 

"d\-L;i>nii  liiiMiaii  "  1  la^-'.  » )n  tlir  utlur  li.iiid  it  ina\-  br  that  the 
(ii  rnian-  triatod  as  (it  sicdndarx'  inipnrtaiK c  tiic  lailiin  m  -(Hiu- 
<.f  tliiir  -trains  to  f^row  u\>  to  tlir  -tandard  ot  tlir  linniai,  t\|)c 
and  -n  (la— ili.d  as  bclnnj^iiiL;  to  the  liuin.in  txiic.  v'lat  (iritlitli 
nii^lit  iio-,>ibl\-  lia\c  rciiaid.'d  a-  bcli iiil^hil;  to  the  b..\inf  t\pc-. 

'  Set-  AppeiuliN   iii.   ]i.  <iSo. 

'  As  a  111,1  tier  .,1  lut  t"..  ut  I  hi-  -ti.iin^  w  lii.  li  ilicy  classed  as  luiiii.in  uriw 
hailly.  TIr'si- iire  Nos  5  .imi  i  s  (/...-.  d/.  jip  loioiiid  1 13)  Tlie  ailtlu.r- lluiii- 
sclves  state  ttiat  ttie  cultural  characters  of  tlicsc  strains  «cio  undctorimncil 
and  yet  tlit-y  are  included  in  the  Renrral  n  issification  (roiii  wliiil  ui  h.ive 
<iu(>ted  (/'If.  cil.  p.  07)  I'lsewhere  in  referring  to  new  maternil  ii..t  lull) 
worked  out  at  tlie  date  of  tlie  report  they  mention  two  older  cases  in  whicli 
the  determination  of  the  cultural  characters  presented  difficulties.  These 
tliey  relegate  to  theii   ne.xt  report  (/or.  cil.  p.  ol) 

Hut  .iliout  Mic  majority  of  the  strains  there  could  have  lucn  n.i  mi^t.ike 
as  to  t'lc  tvpe;  ami  it  may  seem  rem. irk. .LU  ih.it  tlic  C.ermans  fliil  iiol 
notice  in  these  .my  d'-fcct  of  virulence.  lUit  it  1-  l"  be  observed  thai 
they  used  the  rabbit  for  the  determination  of  \  irulcnce,  and  this  animal  is 
not  well  suited  to  reveal  small  differences  of  virulence  amonp  strains  of  liovine 
type  on  account  of  its  extreme  su.sceptibility.  Thus  in  the  Koyal  Commission 
research  the  low  ^  inilcncc  of  H  i  -,.  tlie  I11-I  of  the  liijius  -tr.iins,  wi.ul.l  i>robably 
h.ivcheen  missed  1!  :•  h.^.!  \y.:r.  <i-;t;d  ::;:]'.■  :••.:  r  ibh!-,  .:<.v.\  no!  i::--:;^  ;.:K;-  also. 
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BtiiiU't,  i()i3  lia>  quite  recently  soupht  for  attenuated 
tuhei  If  bacilli  in  xarious  kinds  nf  cutanenus  tuhcrcul(>>is,  Udt 
includiu.i,'  >ucli  a^  were  seioudarv  to  tuhiTcul()U>  di^i-a-i  in 
subjacent  bones  or  L;land> ;  and  has  lejiorted,  \er\-  brieth'  that 
lu'  has  found  lour  -^tIain^  detinitelv  attenuated  amonq  fourteen 
which  he  iMilated  from  '.'arious  cut.meous  lesion-.  The  -erii  ■-  of 
cases  included  four  instaiuxs  of  lujius,  and  two  of  the-e  Melded 
attenuaticl  >trains  of  bacilli.  All  the  four  attenuated  strains 
belon.^ed  to  the  human  tvpe;  but  the  type  o|  the  reniaimn.i; 
ten  doe>  not  seem  to  ha\'e  been  det(  iinined. 

l'a>sase  of  one  of  the  attenuated  strains  throu,t,'li  ,i:;iiinea- 
j)it^s  and  a  nibbit  did  n<it  result  in  anv  increase  of  \irnlence  , 
but  from  rhe-u--  monke\s  infected  with  it  tubercle  bai  illi  were 
obtauied  which  ])o»es-,ed  the  norma!  \iruleiue  of  the  human 
tvpe. 

A/fcmpIs  :',<  Pntducc  Lupus  Ii\pcyii)irtitall\\  Some  obser\-ers 
lKi\e  tried  to  cau>e  lupus  to  deX'elop  ii  -nkevs  b\-  iuoculatiuL; 
tubercle  bacilli  int<,  scaritied  areas  ot  >!;in  ;  but  with  \-erv 
partial   succe--.     (iiitfitli    made   one   experiniiiit  thi>   kintl 

in  a  chimi)an/ee,  hut  tailed  to  cau>e  hqiusi.  The  tubercle 
bacilli  em))lo\-e(l  had  come  from  a  rase  of  lujius,  and  were 
of  the  l)o\ine  t\pe  and  sli,!;htly  atteimated.  Tlu'  dose  was 
c-oi  mn.  of  baeilli,  spreail  o\-er  a  -carihed  area  of  3  cm.  The 
infc'Cfed  ixitch  xabbed  o\er  and  the  skin  quickly  roumed 
it-  normal  >tati\  but  an  abscess  formed  in  the  axilla,  burst 
ti\  '  months  after  the  uioculation,  and  left  a  dischargins  ulci^r. 
Th(>  amuial  died  soon  afti  i  from  an  unascertauied  cau-.e. 
The  skui  at  the  -ite  oi  inoculation  was  then  n.Mii.al;  there 
was  an  ulcerated  di-charLiiu-  inland  in  tln'  rii.;ht  a.xilla,  and  no 
sign  ot  disease  el-ewhere.  Two  i,'uinea-))i,!.;>  inoculated  with 
caseo-l>u>  ♦Voni  the  uh  er  developed  tubirculosis ;  and  ol  two 
guinea-pigs  mceulated  with  ,in  (imil-iou  of  the  -ple-n  one 
became  tuberculou-.  ("ulture-  obtained  from  tlu -e  guima- 
pigs  exhibited  till   chaia(  ter-  ol  growth  ot  the  original  -train. 

<^'i  the  othi  r  hand  Krau-  and  Kren  (Kio",).  Haermann  and 
Halber-ta' .i*.  r  {'.'i"')),  ami  Kriu-  .and  C.ro^z  liavi-  been  nioie 
successful,  andlia\ebeiii  alile  to  ]iroduce  son^"  kindof  cutan<(>us 

'    A'  C   /  .   }'i>i.  Rep.  \\\\  \m1    IV.  ]>    IS 
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tuberculosis  in  nioiikcvs,  witli  butli  human  and  bovino  tubt  iclo 
l)a<illii,  and  even,  accnrdin;,'  to  Kabinovvitsch,  with  a\  ian  liacilH  ; 
but  in  the  latter  case  tiie  ett'ect  was  transitory.  The  disease 
thu'~  cau-ed,  iiowever.  did  not  resend)li'  lupus  very  closely. 
It  lacked  its  persist' 11 1  cliaracter  and  sliowed  little  ti'ndency  to 
spread.  That  caused  l>v  tlie  human  type  of  bacillus  is  said  to 
liave  remained  limited  in  extent  and  to  have  tended  to  heal,  while 
the  disease  caused  b\'  the  bo\ine  ])a(  iilus  \\as  j)roj,'res>i\e  and 
fatal.  Kraus  ;-'id  (irosz  make  the  s\ir]irisin|:,'  remark  that  in  the 
cutaneous  lesions  causi'd  by  the  bovine  type  of  micro-or)4ani>m 
very  few  bacilli,  or  >carcelv  any,  are  to  bo  found,  while  in  the 
retrogressive  lesions  produced  by  the  human  type  bacilli  are 
present  in  enormous  numbers,  as  in  the  lesions  of  leprosw 
A  similar  aburrdanci'  of  bacilli  may  also  be  seen  in  tlie  fu}.;itivo 
lesions   caused    b\'   a\'iaii    l)acilli. 


H 


Sioiniuiry  and  ConclusiiUis. 

Both  the  human  and  tlu  bo\ine  types  of  tubercle  bacilli 
take  part  in  the  causation  of  lupus. 

The  avian  tvpc  of  bacillus  has  not  been  found  m  that  disea-e. 

In  this  countr\  about  47  per  cent,  of  the  casi'S  investigated 
have  yielded  bacilli  jud.qed  to  be  of  bovine  typi'.  On  the 
('ontinent  the  ])roportion  of  cases  recognized  to  be  caused  liy 
this  tvpc  of  bacillus  is  much  smaller. 

The  majoritv  of  strains  of  tubercle  bacilli  from  lupus  have 
a  lower  virulence  for  animals  than  that  which  is  normal  to 
their  tvjx'.  Some.  howe\er,  are  f|uite  ty])ical  examples  of  one 
or  other  of  the  two  manunalian  typ(^s. 

The  degree  to  which  virulence  falls  short  o*'  that  which  is 
i.ormal  to  tlu^  t\pe  varies:  so  that  we  have  two  groups  of 
st  ms— a  bovine  and  a  human  vach  of  which  forms  a  series 
o.  -.arving  grades  ol  \-irulence,  Inginning  with  that  noimd 
to  the  tvpc  itself. 

Concerning  th(  greater  nutnl)er  of  strains  of  tubercle  b.icilli 
there  can,  in  spite  of  low  \irulence,  be  no  reasonalile  doubt  as 
to  the  tv])e  to  which  tiiev  belonv.  But  there  are  a  few  >traius 
which  it  is  difficult  to  classify,  and  which  might  he  ngarded 

'   Ouotfil  (rum  Kiii)in'j\\it.->i  li,  I'luliou  <  An  In,  ,  Ikiliilt  z.  H(l.  iqo,  p,  215. 
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bv  one   ^cluMil   ;i>  liif^lily   attenuated    txiviiH'   strains,   and   ])v 
amain  r  as  liunian  strains  witii  alnrrant  cultural  characti-rs. 

\\  iiii  ii  iif  these  views  is  adopted  will  de}xnd  (.n  the 
relati\-e  importanee  attached  to  (ultuial  characttrs  antl  \iru- 
lenc  e  ;  and  it  is  jimhable  that  surh  discrejiancv  as  there  is 
hetwinn  lui,L;li.-h  and  Cnntinental  lindin.us  may  be  du"  partlv 
to  a  dil'terenci'  in  the  \alne  attadud  to  these  indications  here 
and  abroad. 

Xe\ertheless  it  is  probable  that  there  is  in  lupus,  as  in  ether 
lornis  of  human  tuberculosis,  a  real  dilhreuce  in  the  relati\-e 
lre<|uencv  of  infection  with  bo\iue  Ixuilli  in  thi>  coimtrv  and 
on   the   Continent   rcspecti\elv. 

It  n;n.-t  be  admitted  that  (.ur  intpiiries  concerniu,L;  the 
cau--e  of  the  low  grade  of  virulence  jiossessed  by  the  majority- 
ol  -trains  of  tubiTcle  bacilli  obtained  from  tlu'  lesions  of  lupus 
ha\('  ]ir<j\ed  inconclusi\i\  Tlie  most  that  oni'  can  ventuie 
to  say  is  that  it  seem>  inobable  that  the  bacilli  which  causi' 
hij)us  are  fullv  \irulent  tubercle  bacilli  at  the  start,  and  that, 
as  a  ruK',  their  \irulencc  becomes  attenuated  during  the  coiu'se 
of  the  disease.  The  f,u  t  that  varying  grades  of  virulence  e.\i>t. 
both  in  the  human  and  '>  >  ine  grouos  of  bacilli,  is  consonant 
with  this  view. 

The  alternati\e  h\poth( -is  that  hijius  is  caused  by  bacilli 
aiicady  of  low  \irnlence.  much  as  it  accords  with  the  dinical 
characters  of  the  disease,  seems  to  be  untenable  for  several 
reasons,  but  chiefly  owing  to  the  absiuce  r.{  anv  known  and 
sufficient  sourci'  of  su'di  l)acilli. 

While  we  l)elie\i'  tiiat  atttiiuatiou  takes  ]ilace  during  tlu' 
Course  of  the  disease  We  freelx'  admit  ihat  the  degree  of  attenua- 
tion reached  in  anv  gi\<  n  case  is  1)\-  no  means  always  projior- 
tionate  to  the  duration  of  the  diseast  .  This  is  the  case  e\-eii 
in  the  human  giou|)  of  viruses,  wliile  in  the  bovine  group  there 
is  no  (  \idence  at  all  of  anv  relation  of  this  kind. 

If  howe\-er  we  Were  to  ad()])t  a  slightly  different  estimate  of 
the  relative  values  of  cultural  characters  and  ccjmparative  range 
of  \iruli>nce  as  criteria  of  typ",  and  were  to  classify  afresh  some 
of  the  most  extreme  e.xampies  of  the  strains  hitherto  regarded 
as  attenuated  bovines  and  concerning  the  type  (if  wliicli  some 


!CH. 


XXV 


~IM.M.\KV    AND    I  0\(  l.rSIONS 


653 


(lilhculty  might  irasonably  he  admitted,  if,  in  tact,  we  were  to 
icf^'ard  these  as  "dysf,'(inic  liumans  "  or  strains  of  Iniman  type 
\vhi>se  euitiiral  pnteiitiahtio  had  iiot  lully  come  to  ]i;,,'ht  if  this 
Were  done  tlien  tlie  want  of  correlation  between  the  de;^ree  of 
tile  de,t,'ra(hition  of  \irnlence  of  the  ixicilhis  ht-low  tlie  stantiard 
of  its  type  and  thi-  duration  of  tlie  dis(>ase  in  tiie  patient 
wiiii  h  fnrni'-iied  it  (wiiieli  was  si>  peeniiar  a  featiiri:  of  the 
dy>i;onie  (bovine)  as  eimtrasted  will)  tiie  etif^'onic  (Imman) 
t^roup  of  \iru>e>  in  each  of  Griffitii's  series  of  cases)  wonld 
hirgely  disappear,  and  tii''  one  ^ronp  would  come  into  hne 
witli   the  other. 

.\s  to  tlic  eausi-  of  at'emiation  notliing  ddinite  can  be 
affunud.  Trcatinent  witli  X-rays  or  l-'insen  light,  thon.gh 
l)os>ii)ly  oiu!  cause  of  this  change,  is  not  tniployed  in  a  suffi- 
ciently large  pidportion  of  cases  to  acccjunt  for  the  low  virulence 
which  is  found  ui  right  out  of  ten  of  the  strains  of  tubercle 
bacilli  which  have  been  iM)l.itv'd  in  this  country  horn  lupus. 
There  r' mains  the  aeti(jn  of  daylight  and  in  the  absence  of  any 
more  probable  explanation  it  seems  to  us  ])iTinis>ible  to  hold 
tt-ntatively  that  thi^,  ma\-  be  the  cause  of  the  attenuation.  At 
the  same  time  there  is  no  proi'f  of  this,  and  it  i>  onlv  right  to 
em])hasi/e  the  fact  that  the  mcjst  att'iniated  viruses  have  not 
come  as  a  rule  from  tlu'  most  exposed  ])arts  of  the  bodv. 

If  lupus  is  caused  by  ordinary  tubercle  bacilli  which  at  the 
outset  are  fully  virulent,  it  may  be  a-ked,  how  is  it  that  the 
disease  runs  a  course  so  different  from  that  of  other  kinds  of 
tuberculosi>  why,  on  the  one  har.tl,  tloes  it  show  so  ^light  a 
tendencv  t<i  spn  ad  dee])lv  to  lymphatic  glands  and  internal 
organs  and  is  so  seldom  fatal,  and  yet,  on  the  other,  is  so  per- 
sistent and  intractable?  We  have  seen  that  the  explanation 
is  not  til  be  foup.d  in  any  special  pioperties  of  the  bacillus; 
it  must  therefore  be  ^ought  foi   in  the  patient. 

Perhaps  tlu'  ex])lanation  liis  hidden  in  some  anatomical 
l)eeuliaritiis  of  the  skin  whii  h  only  pi'rmit  the  bacilli  to  mnltiplv 
with  extreme  slowness  tor  lupus  lesions  are  notoriously  pcjor 
in  bacilli  and  consequently  restrict  the  chances  of  a  general 
infection  until  the  patient  has  ac(]uired  some  degree  of  immunitv. 
Hut  wh\'  thin  i-  the  ili>ea>e  sn  persistent?      Per!'"ps  the  >kin 
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possosst^  only  iiiipi'iin  t  iiicclianiMns  l(ir  l);utiiial  (lotnictioii. 
But  this  can  liardiv  !«■  so;  tor  no  bactnia  otlur  than  tubercle 
ixK  illi  rxlnbit  any  spci  ial  prrsi>Crnrf  wlun  thr\'  inxadr  th''  >kin'. 
Tims  \\i'  aiv  Kd  to  tntiTtain  thr  idia  that  tlu-  ^kin  m 
ctTtain  indi\'idua!s  has  a  special  wcaknt.^s  which  allo\v>  tnbtixlc 
bacilli  to  remain  in  it  in  coniparati\r  >ccmit\'.  11  this  is 
trur.  and  tin  ic  i>  >onie  physiologu  al  idi(»>yncra-\'  of  tlu'  indi- 
\  idiial  -iibjrct  to  ln}m^,  \vc  may  well  bcliew  that  the  disease  is 
not  ni  I  e-^a^il\'  the  lesnlt  of  a  local  external  inocnlation,  bnt  may 
br  caused  1>\- bacilli  which  luur  entered  the  bod\bvMinie  oilur 
port.d  and  ha\e  been  carried  to  the  >kin  b\"  the  blood-stnam-. 
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It  mn>t  be  adniitt(  (1  that  in  spite  of  much  ,L;o()d  woik  ;intl 
some  remarkable  discoveries  the  etiolo,!4\"  of  lupus  remains 
obscur<'.  Does  lupus  attack  the  skin  because  of  local  accident 
of  inoculation,  or  because  of  some  peculiar  weakness  in  the  skni 

'  tin  re  I  .111  luinlh  be  .iiu'  ileulit  th.it  iti  it-  rrl.itn'ii  te  l).irtfi  i.il  iiu,i>.|en 
tile  skill  e\liil)it>  \ery  ^pnuil  iireinrticM.  IJlie  tliinks  .it  ene  el  eiy^i|'eKi  . 
caused  appiircntly  li\'  tlie  orilm.iiy  Sirepiiicocctts  pyogenes  .iml  \it  running  .i 
couTM-  very  differi'iit  Ireni  tli.it  of  the  pviRonir  Irsinns  prixliueil  by  the. 
inicro-orRanism  fiseu  here.  Hut  ei\-ij.ehi^  shi'W.--  im  ji.irtKuhir  ]ier>i>lern\ 
as  totiiiiari'd  witli  the  nthii  ;Kti\itu'-.  el  the  areiitcmmus.  Sexeral  (itticr 
skin  infectiens  bf>idcs  ery~i|iel.i>  pie->rht  the  [Hcidiarity  nf  spreading  at  one 
in.irL'in    iiid   he.thi!"  .it  .nmt!''  i   whuli  we  sei   ,!i--<>  in  !ii]^us, 

-  S(  tin,  m  hi-.  I'tiiicipli'-,  /  Siin^ery.  i^'io,  -.t.ited,  rathci  (lof^?iiatii.;illy. 
that  ■  iiiiHi^  ".  iili;.in-,  .ind  jU'ib.ibK  nlhei  \,irieties  el  this  alleetaiii  el  tin 
skin,  .Me  nellun.i;  mere  er  le>s  ih.in  i  ,ises  ef  lilt. nil  ells  iiim  iihitiinetiibei 
miosis"  {l<tc.  cit.  y>.  Jf^it)  I  hit  he  .idiiiits  th,il  .i  dittiise  tuliereulusis  of  skin  and 
mucous  nieinbrane.s  oteuriiiiL:  as  .i  sort  el  seiund.irv  leializatum  in  iiatient-. 
sutterini'  frem  .id\.iiucd  tiihen  uhi^i-  h.is  bun  de-iiilied  liv  se\eral  .luthor- 
{loc.  cil.  p.  4'>-).  but  thi-  i>  net  wh.il  enr  erdinarily  ny.in!-.  .is  lupus 

At  tlic  Intern, itien.d  Cnnlereine  .it    Keiue  m   i.nj  the  \  iew   tli.it   luiuis  in 
the  Mtt'at  niaje,.;,      !  ■.  ase-.-  \-  net  'i""  e.  ,1.......  .r.f,.,i,.,„  (r.,,,,  the  outside, 

but   is    ihc   result   "1    metastasis   freni    seme   el'.ler   focus,   was   supperted    b\ 
Xeuteld, 

One  kiieus,  111  iciiirse.  th.it  ni.-'-y  eases  of  hiptis  an'  secnnd.nv  t"  diM-ase 
in  subjaient  yl.mds  er  liene-,  but  tin-  is  net  metastasis  but  direct  iniection 
in  eontimiity  ef  tis-ue  I  he  \  lew  th.it  is  .ittracting  attention  now  is  that 
lupus  ordinarily  may  not  Ix'  a  direct  iniection  at  all.  l)Ut  may  he  due  to  bUxid 
borne  bacilli  in  persons  whose  skins  are  peciiliarlv  susceptible  Treves  in 
his  System  of  Surgerv  (vol.  i,  p.  717)  mentions  among  the  comphcatifins  of 
lupus  the   occurrence   of   a  widcspre.ul  outbreak  of  lupus   nodules  on    nuiny 

parts     e[     the     boily,     ipiite     lellKle     Ir.MIl      Mie     pMIII,ll\      )',lttll  "Ills     lUriell- 

fact    obser\  ed  most  often  111  ihildrin,  cm,  '  he  s.iv-,    'onlv   be  e\|'l.utud   |i\ 
inlci  tien   tliri'ii^h   the   blood." 
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(il  tli>  iii(li\i(lual?  \\\'  cannot  say.  Is  it  canscd  by  a  liacillus 
alirad\  attcnuattd,  or  by  a  bacillus  of  standard  \  irulcnci  uliicli 
bcconii^  attcnuatfd  altcrwaids?  I'roliabh'  the  latter.  What 
is  the  1  aiisf  of  this  attenuation?  We  ilo  not  know.  \\i'  can 
onlv  f,'ur-s  that  it  is  da\iif,'ht,  !)ut  i  an  brint;  nothinj^  but  proba- 
t)ilitv  in  -upport  of  our  hypothesi,•^.  Why  i^  lupus  at  once  so 
mild  ceinstitutionally  and  yet  persistent  almost  to  the  jioint  of 


mali"! 


lancv: 


Xoue  of  tlu'se  ([uestions  can  be  answered;    at 


best   We  lKi\e    only  been   able  to   su,i,'fiest    .-^ome   nioie  or  less 
plausible  Solutions  to  some  of  them. 

<  )ne  thin^  is  certain  :  lupu^  presents  pn  iblenis  of  the  f^reatest 
interest  to  the  pathologist,  and  more  work  is  needed  to  elucidate 
tli(  ui.  That  which  lia>  already  been  done  ha>  (jbtained  splendid 
re-iilt-,  hut  it  has  not  I'xhausted  the  subject. 

.Vi)/f  ■  II   the  Inthietice  of  Siin,'ii;hl  ,in   Sun;uiil    I  itheniiloiis. 

'Ihf  therapeutic  inthicnci-  ot  suiiIikIii  on  •>\irKic.il  tulx-rciilnsis  has  liccn 
iittracting  considerabk-  attt-ntinn  m  ntrnt  yens,  .iiid  cliu<:t  i  xpusinc  tn  the 
sun's  rays  has  lircn  ilililxTatcK-  i'm|)ltiyt(l  at  l.t'\>iii  m  tlic  Swiss  nunintauis 
and  elsewhere.  In  I'IIj  lir  \  .  .Mmni  ri|';>itril  \ti\-  I,l\  (,iirabl\-  t';  tiie  'I'liber- 
tiilosisConi'ress  in  Kdineon  tlio  results  i;|  this  treatment  in  cases ci|  Luherculosis 
III  glands,  bones  anil  joints  and  skin  t/lnt.  Med.  Jnum  ii)ij,  I,  p.  i)ti2),  and 
shortly  afterwards,  M.  .\rniand  I  lelillo  relate<l  e(iiially  encourafjing  experiences 
to  the  Societe  de  I'ediatrie  in  Paris  His  remarks  were  conlirined  bv  other.s 
present.  Quite  recently  1  )r  .\.  Kollier  has  published  a  reni;irkal)le  book, 
lidl  <if  pi.  tures  of  the  results  produced  at  I.eysin,  The  little  patients,  after 
.1  1  If  nod  of  |)rogressivc  acclimatization,  Ii\e  Ic.r  jiart  of  the  da\  in  tli<  opin  .iir, 
I  ntirciv  without  clothes  other  than  a  hun  (.loth.  In  this  i;,irii  tlit\  an  shown 
.itteii'iinf.;  ~i  hool  under  a  tree  with  the  ^iiou  .iroiiiid  ilu  in,  .md  thcv  may  e\rn 
be  seen  sk.aing  and  skiing  with  no  atldition.il  ))rotettion  other  tli.in  their 
boots.  Some  of  the  cures  shown  m  the  dUistrations  appear  almost  iiiir.n  ulous  ; 
and  11  IS  distinctly  emouragmg  to  turn  Irom  a  picture  of  an  emaciated  child 
co\<'red  with  numerous  -.uperficial  tulx'n  ulous  lesi-ns,  to  otlur  pictures  of  the 
same  child  showing  how  he  became  the  champion  of  the  bo\-  and  the  leader 
ul  their  sports.  The  ca.ses  found  most  suitable  for  tlie  treatment  v  ere  those 
formerly  known  as  "strumous,"  namely  tuberculosis  of  lymjihatic  glands,  joints 
and  skin.  Now  in  these  the  lesions  are  more  or  less  superhcial,  ami  it  is  not 
impossible  th.it  the  beneficial  influence  of  sunlight  may  be  exerted  directly 
on  the  bacilli,  though  this  does  not  seem  to  Ik-  Uollier's  opini(Ui,  and  indeed 
it  is  evident  th.it  we  cannot  I'isassociate  the  direct  effect  of  sunshine  lioin  tlie 
constitutional  influence  of  the  climate  and  of  the  other  treatment  they  receive. 
{Ill  Cure  de  S,>lei!.   l>r  .\.    Ivllur,   H.iillifere  et  Ills,  Paris,  nn;,.) 

I  )r  l.yiin  Thom.is  has  wriiien  to  the  llritisli  Medieal  /fiiniril  to  say  that 
treatment  with  sun's  rays  has  been  recently  employed  with  success  at  the 
(il.m  Kly  Sanatorium  ir  Wales.  See  also  Holmboc  on  heliotherapv  in  Xorway. 
.\b.st.  in  Lancet,   lyio,   i,  p.   199. 
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Sole  on  Cutaneous  Tiihcrciilom  in  liirds. 
Tulx.rtulosis  m  tlu'  parrot  often  takfs  i'av  fcjrm  of  a  tutaneous  atlfition, 
and  is  caused  as  a  rule  by  the  liunuin  type  of  batillus.  Cutaneous  lesions 
arc  sometimes  seen  in  otlier  birds  also,  and  are  tlien  cau.-cd  by  avian  bacilli. 
So  far  as  the  writer  is  aware  no  defci  t  of  vindenee  has  been  observed  in  the 
bacilli  ol  either  ty|)e  obtained  frc^in  nit.iinous  lesions  in  birds,  but  it  would 
Ih;  interestinfj  to  subject  them  to  a  more  critical  examination  thaii  they  have 
probably  as  yet  received,  and  to  see  wliether  any  of  them  are  attenuated  as 
are  the  tubercle   bacilli  irom  the  majority  of  cases  of  lupus. 

Kn"i:KI-N(  1  S       XVII 

{}  liaptir   \\\! 

l.ltpHS. 

Baermanii  and  I  l.ilberstaidterl  njoii)  (Java  lixpetlition  von  N'eisser).  Il.\- 

perini'iU  file  H, Hit  tul>erkulcisel>ei.\  lien,  firrl.  kliii.  Woihtn^rhr.  No.  7. 
Burnet,  lit.  (i'»i.5).     !^ur  la  \  inilfiicc  dis  U.uillc^   lulH'n  ulrii\       Aiitt. 

de  I'lnsl.   I'aslciir,  xul.   .\.\i.\,   p.   jji 
(  iiMictt  '  1(107).     A'  '     I  .  I ut.  lu  i"^.  Ajip,  \(il,  n,  pp.  I'l.  ^^  |,  iMj,i,  in^iiaiiil 

1  I  j'l. 
(.nllilh,    A.   S.   {l')ll).      ////(/.  l-'ni.   /u />.  .\pp.  vol.  11,      I  ii\ ,  >tiL;,ili( 'ii  <.l 

\  11  uses  obtained  Iroin  Cases  (Ji   l.upus. 
{iol.().      I'urther  Investigations  ol  the  Strains  ol  Tubercle  l'..ii  illi 

isolated    from    Cases   of    l.\ip\is.      Joiirn.   of  Pathol,   and   liaittiivt. 

Mil,     -W  11  I.     |l.      S"i 

Koi  h,    l\.    ^I.S^.)J.      Tlw  Eholuf^y  of   Tuhfyailusis.      \'.\\'^.  trans.     Micro- 

f>aia-.tlt'>-  ill  Disease.     New  Syd.  Soc.  pp.   122,    loi   .uid   iSo. 
KiaiiN    ,ind     Kren     (1003)       I'eber     l-'.rzcuf;unf;     \nu     I  latitt uberkulosc 

l>fi     .\lt(n        IJu.itfd    li\     Kahiii'iuilxii,     \'iiJio:,^    .hclii.,    Helhett 

/mil    I'.mUe    lijo,   p.    ^13. 
Kr.iii^  and   (Iro.sz  (11)07).      '  eber  c'.\|icMiii(iU(lle    I  l.tutl  iiberkulo^e  lui 

.\llen.     H'lener  hi  in.  W'ui  hiu^cln  .  \  cil.  x.x,  No.  2k,  p,  7' 13.     1  1  noted  1)\- 

Kabinowitsch,  loc .  cit.  p.  213. 
Lipschutz  (iMi  };       ('liir  em  ei.L;eiiarti^;es  durcli  den  Tvpus  f^alliiiaceus 

l-.v'rvori^eruliiU'-.    K :  aiiklieitsbilil    der    Tuberkulosc,   etc.     .lichiv  /. 

Diinidtol.   II.   .Sv/i/(,7;  ^,   \ol.   c.\.\,   p.    ^87, 
Lowenstein   (loiil.      ICber  das  \  Uikoninuii   \uii  ( iellii,L;i  1    riiherkulose 

beiiii  Menschen.     Wii'iur  hint.   H'ocluii.^ihr.  p.   7S3. 
Moller    (ii)o.().     Vcrijleichende    experinicntelle    Studien    uhcr   NiniUiiz 

verschiedener      luberkelbazillenstaninic      nieiischlu  her     I  b  ikunll. 

Zcit-icln.  f.   Tuhfyhiilo^r,  vi^l.   \,   \<.   3. 
Hothe    and    Hieroltr      loiil       1  iitn-^ui  luini;rn    uber    den     rv[)us    der 

'ruherkell>a/ill(  II    bii    Lupus    vidians,     i'    .Mitteiiuiif,'.       \'iidl)iiit- 

Inhiiiimii  dev  R.    Koch-.Stiflimi;  cur  liehdnipjinif;  der    iubfykuto^e. 

Heft  VIII  and  I.n.      Diiitsch.  mid.  Wnchcnschr.   niiJ,  No.  33. 
Straus   h.Si)3).      I .d  luberctilose ,  p.    7-'3. 
Weber   and    Steltenhai!;en    (itiij),      W  a--   xiiio    an-,   di-n    nut    l'ril>ucht 

ba/illeil   infi/u-itiii    Kindiin.    mid   \m|i  he    \  I'l  anderun^'en   erleidcti 

1 'eilsuclitb.i/illcii     1m-i     |,iliiekniL;riil    .\ulentlialt    iin    nieiisi  |iln  hen 

Korpii.       I  nil.  .III.,  it.  a.  (I.  hai^iil.  (icsundhiitsa)iiti     licit  11,  |>.  i 
Wcbci    and     I'aiite    (1007).      Weitere   rntcrsiichnn!,'en    uber     iiihcikcl- 

ba/.ilK  n   \  irscliudriu  r  Ihtkiinit,  etc.      lliul.   I  lilt  o.   p.    1  •^. 
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CHAPTEK    XXVI 

Tin;    PART    PLAYLI      BY    BOVINK    INl-ECTION 
IN    HUMAN    TL'BKKCULOSIS 

W'l'  li.uc  iiuw  ,irrivi(l  ,il  tlir  ])Miiit  h  ,in  winch  it  i>  Lltsiiahlc 
to  take  a  cii!  |in  In  n.^ive  \ii\v  ot  the  relative  itnpdrtance  of 
inlcitioii  with  human  and  bovine  tiiberele  haeilli  respectively 
in  hunian  tiiixTCuIosis.  No  (ioiibt  we  do  not  yet  possess 
tile  e\i(lriiee  which  will  enable  a  tin  il  \.  idict  to  be  i)ron()iineed  ; 
certain  (piestMiH  concerning;  atvjnca!  >train>  await  soliiti(jn, 
and  tile  la^t  word  has  not  \'et  been  ^aid  on  the  (piestion  oi 
stat)ility  ot  types  of  tuliercle  i)aeilli.  Inder  ihcsi'  circunistaiice^ 
all  that  can  be  done  is  to  produce  some  sort  of  provisional 
estimate  based  upon  >iich  evidence  as  is  at  present  available  : 
and  tiii>  with  tiie  <  aution  tiiat  it  >tands  or  falls  upon  the 
doctrii..  that  the  \ariou>  t\pe^  of  tulxTclc  bacilli  are  stable, 
or  at  least  so  far  stable  that  th(>v  do  not  clianf.;e  during  the 
period  of  the  dist-ase  in  any  om  individual.  If  this  doctrine 
should  in  the  future  l)e  found  to  be  untenal)le  an  event  which 
ajjpi'ars  to  us  to  be  improbable  the  <timate  will  ha\e  to  be 
profound]\'  modilitd. 

This  estimate  ma\-  be  arrived  at  m  the  toliowini;  way. 
Among  grown  up  people  fatal  bovine  infections  are.  statistic  all\- 
speaking,  almost  negligible;  among  children  over  live  years  of 
age  they  are  so  few  as  to  make  very  little  difference  to  the 
rt'snit ;  the  great  majority  of  deaths  from  infection  witli 
bovine  bacilli  occur  in  diildren  under  hve  years  of  age.  Let 
us  then  proceed  to  estimate  tlie  amount  of  fatal  bovine  infection 
in  children  under  Tuc,  and  we  shall  arrive  at  a  meaMire.  some- 
what, but  nut  much,  l)elow  the  truth,  of  tiie  t<.tal  mortality- 
caused  by  bovine  bacilli  at  all  a.gts. 

\o\v  we  have  already  estimated  to  the  best  of  our  ability, 
and  according  to  the  information  available,  the  proportion  of 
bo\'ine  inli'ctions  in  eacli  of  the  classes  into  which  tuberculosis 
is  clinicaliv  divided,  and  the  figures  published  bv  the  Registrar- 
General  afford  us  a  means  of  calculating  the  percentage  of  the 
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tcit.il  lii'.itli-^  aniiiiu;  rlnlilirii  uiidii  li\c  tKnu  t  iihcn  ulii-~i^  ol 
,ill  kinds  pi(i\iilr(l  1)\-  <  arli  ol  tliof  ( la--i -.  I'lmii  tlu-r  tun 
^c'ts  111  (l.it.i  we  1,111  (li'(lu>i>  tlir  pill  i'iitai;r  i.f  (l(atli>  lidiii 
tul)i'rt'ul()>is  lit  all  kiiiiK  in  iliildnii  undif  \\\r  uluili  l'^  i  aUM(l 
in  each  ( la>N  l)y  tlir  Ixivinc  l)a(illii>.  W'r  lia\t  cmK  to  aiid 
these  tdfictlur  ti)  f^it  tiic  iHiiiiurtinii  ni  dratli>  Imni  tiibm  ulosis 
of  all  kind->  at  tliis  a^r  jniiod  wliii  li  is  i  aiisid  ii;  all  ( l.issos 
to;;rtluT  1)\'  till'  l)o\nir  liariliu-..  This  \\r  lajriiiati  In  about 
,; ;  (HT  vvnt..  or  ont-tiiird.  Tlir  tolii.  :i^  tablf  >lu)\vs  how 
tiiis  tif;iiii'  i>  airi\i'<l  at. 

I'topmiioH  nf  Pcallis  iithiljulalilc  to  llnviii-:  Itifcilimi  in  loo 
('hiltii.ii  undo  live  V<i/;,s  I'f  Ai^c.  dyniii  <>f  'I'lihiii  itlcsis 
0/  all  kinds. 


i     K-       1        <•  '                            i    ..-•<•    I  Percentage  of 

NumlK:r.,f  ,.„„,ila«  of  ,    fropur^'""  <>[        lo.al  deaths 

,.,          ,      ,         I         ..               '1         o  tiilal  'l<-alns        ,                  1  1     ■      '"  cniKiren 

U.i«oftul.ircul.ra«>llsra>e      ,    dassRc-K.  ,,„r,l,„,ed  to     ''T  ","''■       '  allribiited  to 
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oath  Lia^?! 
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1000 

the  HoMtir 
lub.  itac. 


Hov.  Till).  Bac 

in  each  ctasft 

27 

475 

22  5 

2  17 

25 

SHN-    -63 

3300 


Now  tin-  ilcath^  Iroin  tnl)rriuli)^is  ol  all  kinds  anmn^; 
chiklrm  uihUt  hvf  wars  ol  ai^c-  (■on>titutril.  at  tlir  (late  of 
till'  last  Report  of  tilt'  Rif^i^trar-dcncral,  oni'->e\enth  of  the 
deaths  Iroin  the  >anK'  cai'M'  at  .ill  a^i^.  It  wc  may 
assume  for  the  moment,  as  a  \ery  ron^;li  approximation,  that 
nil  deaths  from  tubel^ulosi^  whieli  are  caused  by  infection 
with  bovine  bacilli  occur  under  live  \-ear>  ol  a,L;e,  and  that 
all  which  take  place  after  this  period  are  caused  by  infection 
with  bacilli  of  hum.ri  typi',  then  we  should  conclude  that  oni.- 
st'vcnth  of  .;,;  pi'r  ecu  or  47  per  cent,  of  all  the  deaths  from 
tuberculosis  at  all  aj^es  is  due  to  infection  with  l>o\inc  l>acilli. 
Let  us,  for  the  >akc  of  round  numbers-  since  we  are  only  dealing 
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\Mtti  l>iii.iil  ,ii>|irn\iin,itii)iis  <  ,ill  tin-  5  pvr  cent.,  .uid  Irt  u> 
t.ikf  till-  luMii.'  a-  till'  l)asis  of  mir  r.ili  uhitum.  In  it  ui-  iiiu-t 
add  -i.iiK  tliin,^  t^r  the  dcatli-  Irmii  Ixivint-  iidtrtimi  wliiili 
laxm  altiT  ti\e  yt-'urs  ni  a,L;r.  I'ln  c.-tiinatinn  ol  tlii>  alldwancr 
i-   mure  iir  Ic--.  fiUfN->\\i)i  k,  hut  ur  lia\r  -Ikavii    that    it  mii^t 

h.  ,   |.  latl\rl\-    .1  Mliall  nlii'.      It  Uc   piit   It   at    I    \n  I    (  lilt.,  tlii-  will 

jMMhahK  he  a  lihci.d  all  1  wain  !■.  Thus  v\f  arii\i'  at  the  r-t una tc 
that  thr  lUnrt.ilitN'  lau-rd  l)\-  inlrrticm  with  tin-  lin\iur  tyjx' 
I'l  tuhriilc  liai  ilius  at  all  a^ts  i-  ()  per  rent  nt  that  cau-rd  !)V 
\"<l\i  t\j)<>  (ij  tuhrii  Ic  hai  illi  riinihnird.  Ihi-,  on  the  tiasis 
111  mil  lati  -t  irtuin>,  wniild  auiciunl  In  ;iNii  death-  j)it  aniiinn. 
W '  uiiLjIit  h.iw  based  our  e.-tiiuate  <>u  the  i)r(ii)iirti(iu  of 
hi 'Mile  111  Iri  til  111-  in  eaeli  kind  (if  tuheK  iik-is  at  all  aL;i  >  iii-tead 
'i|  111  <  hildii  11  under  lue  as  \\i-  ha\f  ddiu-.  In  that  ea^  tlu; 
e-tiiiiate  wwiild  ha\e  uniked  (lilt  lathi  T  liiuh   :  ,  iiaineK'  at  ahnet 

J.i  pel  1  lilt.        Hut  We  pleli  T  the  liUlllel   llletliiid  a-  lliiire  at  eurate. 

hecau-i-  -II  iiiueli  lit  the  wmk  ha-  heeii  (allied  nut  (111  iiiatiiial 
nhtaiiied  tiiiin  thi-  eaily  a.:.;e  peiidd. 

( )t  ntlier  tnriiis  (it  t ut)ercul( )sis  iidt  includi  (1  111  (.ur  ealeula- 
tmu.  siieh  a-  tuhereiild-i-  (it  eer\ieal  ;;laiid-  and  lupu>.  the 
pidpoitidii  dt  l)ii\ine  inli-etidii-  is  vrvy  inueli  hij^lur,  probably 
apprdximatiiiu  tn  30  per  cent.  Hut  these  fdinis  of  tubenulnsis 
arc  not  i.it.il  a-  -ueh.  awA  when  tlnA  lead  td  death  it  i.s  by  the 
iiniilicatidii  nt  the  ,i;reat  internal  diuaii-,  and  the  deaths  hdl 
intd  .ither  Cate.'^drie-.  'i"he\'  are  tll'lefore  iidt  ie,ill\-  excluded 
lidiii  dur  estimate. 

Is  Inji'ittini  IliIIi  IItuic  luui/li  nii'tr  riir,ihlc  llhiii  llhit  iti/li 
Hiiinaii  IhicHH^  Thi-  ciiiestinn  dues  iidt  admit  of  a  pri'cisc 
an-wer.  We  can  here  only  deal  with  iMdbabilities  and  ar,!.,Mi- 
meiit^  ,  tor  mice  an  infection  is  ciiretl  it  is  not  possible  to  tell 
what  t\iie  of  bacillus  has  caused  it.  Nevertheless  there  an- 
two  l;  idd  reasons  for  believing  that  tin-  human  type  of  tubercle 
bacillus  is  more  virulent  for  man  than  the  bovine,  and  that 
inh'ctiou  with  the  latter  is  not  followeil  b\-  death  in  so  V.W'^v  a 
proportion  of  cases  as  iidectimi  with  the  former.  The  lirst  of 
these  reasons  is  afforded  by  the  fact  that  while  bovine  bacilli  are 
found  very  eomiiKJiily  in  very  young  children,  thes' become  less 
treipieiitly  seen  as  age  advances,  and  are  rare  in  adult  life. 
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TIlis  fact  .ulniil-  <it  miK-  two  ■<(i|uti(iiis :  citlin-  tlir  hovin.- 
h.iiilli  -liiul\  tiiiii  intii  hiimaii.  ;i  rum  liwion  which  \\v  liavc 
shiiuii  1  1m  aIkk  n  IK  it  Inline  Mill  li\  th'-  host  invt-stigations, 
Ml  tlic  liiAJiic  li.K  1II11-,  \\\\\\f  It  icidilv  iiixadi -,  tin'  hndiesof 
(liil'hiii,  i-  ■.iiii|\'  .ilili-  ti)  iiilcct  the  iimrf  ir^j-^t.int  adult, 
while  the  hiiniaii  hai  illii>  ian('asil\  do -d. 

The  second  reason  is  based  uiiini  the  allef^ation  tha'    nfei  timi 
with  hnvir.e  bacilli  i-^  opeciallv  tre(|iient   in  the  more  curable 

kiinU  (if  tlll)el(  lllnsj-,.  Let  U>  ^ei  IimW  la!  tills  is  Sllppoited 
l)\'     evidejiee.        In     tile     lir^t      place     We     |ia\e     v.      n      that     hiivine 

infectmiw  ail  pailiMilaiU  (Mniinmi  in  ahdi..  .inal  and  t  i\  d 
j^jand  tiil)erciiiii-is,  ni  itlnr  nt  wliicji  is  m  ■  •niiinnU'  lal.il  a:< 
piilinnnarv  tuheiculd^i-.  wliieh  1-,  aliiMst  alwa\s  cau-ed  li\'  th«' 
huiiiaii  tvjie  iif  hacillii-.  l-Jnt  perl  ips  it  in.i\"  he  Ml)|ect((l  that 
this  i-  t)((aii>e  the  Inn;^-.  are  mure  \'ita'  uid  delii  te  -ti m  tiire.- 
thaii  i\nipliatii  t,'laiul-  ni  p.iitdiieui:!. 

The  ar^liniellt    llia\-   he  :-lllipnl  ted    1)\    the  ca>e  lit    tllhen  llloll-. 

peritiiiiiti-  ( )ne  reiueinhers  tiie  -iiipii-1-  felt  in  !he  Mii'-ai 
I'rofessinii  when,  in  ca-e-,  m  winch  tiihei.iilic  pentmutN  i,  id 
l)een  rendered  directh'  \i>il)le  1)\-  alKliniiinal  sec  tmn,  the  disease 
wa^,  not  \ery  uncdinmenh',  luiiiid  tn  end  in  reciAi  r\.  At  the 
present  day.  we  nia\-  -afely  -ay,  tuherculiiii>  peritonili-  is 
rc;,,'ard<'d  as  luiue  cui.i'Je  than  pulmonary  tulierciilosis,  aiui  wc 
How  know  that  the  former  i-  frecpieiitiy,  and  tl;e  latter  liaidl\- 
e\(r    caused  i>y  the  l)o\iiu'  type  of  bacillus. 

I'nrther  evidence-  mav  be  obtained  ironi  the  -trikiiiL;  fact 
that  lia>  come  to  liu'ht,  in  recent  \i  ars  and  in  inan\-  ipiarter-, 
that  (]uite  a  notable  number  of  tiiberciilons  lesioiw  not  cal 
careous  ones  oiil\-.  hut  often  caseous  and  containing'  well-formed 
bacilli  are  incapable  of  infecting;  guinea-f)i,is"^  or  of  yieldiiii^ 
ciilti\ations.  Such  le-ious  ma\-  !)■•  regarded  as  cured  at  least 
the  infection  is  at  an  end  and  tlu'  evidence  referri'd  to  rests 
on  the  fact  that  such  cured  lesions  h  ■ .  >  been  foiiml  more 
comnionh'  in  thost'  sets  of  ,L;laiuls,  siici.  as  the  u'r\a(  als  and 
mesentiric-.  which  are  freciueiitly  infected  with  bo\iiu  bacilli 
than  in  the  br-inhials  whicli  are  far  less  oiien  mfeded  with 
this  t\]>e  of  micro-organism.  Let  us  examine  thi>  evidince 
in  detail. 
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\V'(  l)<i  ,111(1  I'autc'  r'pniii(l  no  less  Ihan  iliiit\  m  t;iM<cs 
in  wliicli  111!  ^enteric  ur  other  ali.lniniiial  Iviiii'li  L:laii(N,  (il)\  i(.ii>ly 
r  ilcan  Miw  iir  casfuiis,  urn  . mul  ilad  aiul  inii  ( tid  into  niiK  a- 
I'ifjs  witliniit   causinf;   tnlxi miosis. 

.Xnioii^  the  Royal  (  .mimission  cases  were  t.  n  in  wlmh 
inlands  obviously  tuberculous  failed  to  infect  [^uiiu  a  |ll;.^^- 
injected  with  them.  In  seven  of  these  cases  the  affccti d  f;lan(l> 
vviic  nil  N,  ntcric,  in  cpiu  (ciaI.  .il  and  iimninal,  in  niic  a.\ili,ir\-. 
•  ind   in   (Uic  lir"nrliiar-\ 

l'..i>tu  HPil  and  V.  (irili.th  kcdkIi,  >ixt(iri  ra-.'v  in  winch 
lesion-- <il)\i.)u-l\-  tnhii^  nlcn-,  ni.in\  i,\  wliidi  c  (nitaiiicd  N-isiMc 
tulicK  \r  bacilli,  tail  d  to  inli  ( t  L;unit  ,i-i>iL;>  inji  c  t  ij  will,  tlicni. 
In  Mi:,-  of  th.-e  i  a-cs  tile  j).  int  ol  ori-in  -c  nicd  donhtfui.  In 
^  \'  n  it  wa--  alimi     larv,  and  in  ciLilif  n  -jviratory''. 

A,  S.  (Irittitli  in.  t  willi  live  iinilar  rases.  In  foi;r  tlii- 
till),  icnloiis  di  ase  wa>  iocali/(  d  in  tlie  mesenteric  tjiands  and 
in  tile  tifth  in  tlie  bronchial  glands,  only  one  set  of  {.jhuids  in 
each  case  beint;  implicated. 

Again,  lii>  -tndx  ^if  .eivical  jland  tuberculosis,  A.  S. 
(irittitli  found  tluit  .imong  the  glands  removed  from  no 
clii!  in  !  tho>e  fioin  twentv-nine,  though  d.  Imiteh  tuberculous 
to  the  naked  eye,  failed  to  infect  giiin.  ,i  pigs.  I'lftx  guinea- 
pigs  in  all  re  injei  ted,  and  in  two  <  ases  the  investigation 
w,i-~  repeat.. i.  Moreover  direct  culture  was  tried  in  twenty- 
six  ol  the  cases  and  failed  every  time.  The  bacilli  were 
tliei'  foie  not  attenuated  thev  W(  e  d.  ad.  In  fifteen  of 
the-,'  cases  tubercle  bacihi  were  seen  in  the  emulsions  and 
in  -even  of  tliesi'  the  bacilli  were  numerous  (jr  moderate]' 
nuiiierons,  and  were  diort  and  well  staiiiMl.  (iritfith  him- 
self is  inclined  to  regard  the  niorphologiial  character  and 
tin  number  of  bacilli  a^  presumptive  evidi'ncu  of  bovine 
infection. 

I. a   tlv,  one  niav  mention  a  rase  of  infection  willi  bovine 
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'  Of  caseous  or  calcarcou,  glands,  five  broncliials  and  seven  mesenterus 

we=-  injected  withoul  lesuii. 
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h.Mllll     Ml     W  llll   ll     It     \\,l-     t\M(  I      |i|i  i\  I  ll     tll.lt     tin-    <li--C,lM'    ll.lli    ill'  il 
Dill    loi  ,ill\  I  In     r.i^r   U,l^  a-    li'll'iws  : 

<  .  I.  '.  wtiiii  ,1  littli'  tiiuri-  til, in  ,1  ji.ir  olft,  lann-  iindiT  oliMTS.ilfti  tni 
itilx-rciiloNiN  ii(  <rr\iial  iinil  tiicmnal  Kl:in<l>*'  Tw"  Rliinds  r<>ni()\<'<l  from  \hv 
neck  wrrr  finin<l  I"  1h'  caM-nii"  ami  piiriilrnt  From  llioni  n  strain  '><  iHivint- 
liacilli  w.is  ciilti\  atcil  ulili  li  proveil  to  In-dysKonic  and  liiKlily  virulent  fori  alvrM 
mil  ral>l)its  1  iftt-rn  monlli-  later  two  more  ii-rviial  (jlamU  utTi-  niiiovfil. 
I  hey  arc  ilt'«i  rilK-il  as  Uind  's  I  irpi- as  Roosclwrriis  ami  rontainin^;  -.oftrni'il 
asfiiux  matter  They  witp  emnlsitifil  anil  injrctril  into  Kiunea-iiin".  but 
l.iilfil  to  lausf  tulMTi  iiloM.s  Cultiiri's  also  were  aftinij)t(il.  Iiut  no  >>rowtli 
octurri'il  Tlif  infcrtion  had  lomi-  to  an  ind,  in  these  ulanils  at  any  rate. 
About  two  and  a  half  years  later  n  tii)H-ri  iilous  inKiiinal  Kland  wa^  removed. 
It  was  ca-scnuH  anil  ealcareftus  and  a  fow  tulierde  baiilli  were  ilnmcinstrated 
l>y  inicroscopir  examination  ;  but  guinea-piKs  and  rabbits  w  hit  h  were  injected 
with  it  failed  to  develop  tulH-riuli»is,  and  no  cultures  could  Ih-  (jrown  ilirertly 
from  it.  The  chilil  wliith  h.id  Urn  in  very  poor  health  .it  the  time  of  the 
;irst  o))eration  was  quite  well  anil  healthv  liKikinR  when  last  seen 

r.ikiii^  .ill  till  -.'  in\  '■.■-ti-.itioii-  t(iL;rtliri .  We  tiiid  that  tli.  re 
air  a  I.iil:'  iimiilit  i  m|  iii~t,iii.  .  -  en  nidrd  nl  lir.tic  d  tiiln  n  uln^i-~ 
111  1  civ  ii-.il  .111(1  lui-i'iitii  i(  l:1,iii(K.  niL'aii-.  wliii  ll  air  frri|ii.  ntl\- 
a'.l.n  kid  1)\'  liiivini  l.,nilli,  .md  i.iil\-  .i  f' w  in^t.mii^id  In  .ilid 
tiilii n  iilii-i~  ill  l)ii.iniiia!  uI.iik!^.  wliu  li  arc  -rldi.ni  .itt.H  knl  by 
ll|'^lll'  li.K  llll,  .mil  \ii\  rMiimu'iik,  li\'  liiiiiiaii  Imi  illi  It  is 
tiiir  that  v\i  li.n.i  imt  ,iii\  ^liii  tl\  iinilniiii  Mii'^  nt  ii|i-ii\a- 
tii'ii-  nil  L;l.iiid-  nl  tin  |\Mi  1  l.is>i>  til  riiiii].an'  with  mii  .iiiiithi  r, 
.'ind  that  mm  li  ninf-  inmii  mil--  in\i --tii^atii 'Ih  Ii.ini-  linii  iiiadc 
with  till'  liiir  ria—  111'  L;laiid  than  with  thr  nthii.  We  ha\i' 
not  e\'iii  hiiii  ahlr  tu  wmk  nut  .i  pi  ii  rnt.iL:r  in  i  at  h  ca'-i-,  ,iiid 
till'  rr<ult>  III  I^.i^IwimhI  and  1-'.  (iiiltith  ■-iii.;i;i--t  lautinii.  I'ut 
at  the  -.mil-  tiiMr  thr  m  r\  laii^r  nunilii  r  id  hialrd  tulu n  uluii-, 
li-iiiii^  in  >ui  ll  JNiniih.itii  i.;l.in(ls  a--  an-  knnwii  tu  \>r  Imiui  nth' 
till'  srat  nf  diM'asr  c.iii-i  d  li\-  liii\  mr  tnlni'  Ic  harilli  is  inipn'^iiit,', 
and  thiiui,'li  not  piiMij  th.it  loiuns  ran-Mil  li\'  hnxiiir  Inicilli  arc 
ninfc  iiiraliic  than  thn-c  i  .niscd  liv  liunian  bacilli,  is  at  any 
rate  prc--iini[iti\c  ■  '.idcinc  nt   tlii-  h\i)i>thc'-i>. 

'   X  C.T.  li:!    liif-.  A]ip.   vol.  II,  p.  6ji,  and  Fiti.  licp.  \]  \k   \<\i.   ix  .iml 
loH. 
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W'r  li.i\('  now  ;uri\i(l  m  .ir  the  rnd  (if  our  task,  .iiid  tin  ic 

iriu.iiii-,  iiiitliiiiL,'  til  1)1  diiiir  luit  to  f^.itlKT  tof;ct}ur  in  concise 
lipiin  tin  \,iiioii.>  ((ini  lii--ii>ii^  uliii  h  m,i\-  wc  l)cli(\c  pistlx  !"■ 
(ii.iuii  timn  tlii>  itKpiii  \' 

W'r  li.iM'  studied  tlic  f^'ioiindv  t,,|  di\  id:n^  tuhcK  Ic  IkimIIj 
into  >c\iT,il  "t\|ics,"  and  Ii.im  ni(]iMr''d  to  what  r,\lriit  the 
l.ittiT  .III'  slalilc  \\c  have  jnllnwcd  till  distribution  of  tlir 
t\iir>  ni  \a!iou^  aimnaN.  \\c  Ii.im  ,  in  urcatci  detail,  sui\t Aid 
till-  doni.iin   ol   hum  in   tuliciculosjs  and  soiif^'ht    to  dis((A(i    in 

each  ot   It-  siilidiv  l-lolH  til''   p. lit-,  ll   .mw  pl.Urd   \\\    these  t\|)es. 

Our  (oiulu-ioiis  in,i\-  then  Ion  he  divided  into  two  divi-ion>: 
one  which  coiu  ern-  the  i  la-silicatioii  of  tiihiK  le  I)a(  illi,  and  tln' 
other  which  de.iU  with  their  di-inhutioii  anionic  \ariou>  aniinal 
s])ecie>,  ,\\u\  more  i-|)eciall\-  in  tin-  dilli  rent  lornis  of  tul).  rciilosis 
.Is  it  I II I  uis  in   in. in. 


I.     fiiiiciiil  (  "lu/iisimis  ( ii«(  i7H/;ii,'  llw  ('/itssi/ic<itii>)i  i>f 
I'lihcnic  Banlli. 

r.  Tiihercle  bacilli  are  of  threi'  kinds  or  "types,"  kimwii 
respecti\el\-  as  the  hum. in,  the  boNinc  and  the  a^ian. 

J.  I  he-e  t\pes  each  |)I"esellt  peculi;irities  of  ),^roUth  .Hid 
viruleiue.  It  is  not  coiici  t  to  sa\-  that  one  is  nioro  virulent 
tli.in  another,  thoni^h  this  nia\'  be  true  of  their  N'inilenci'  towards 
a  t;i"  ell  s|,reii's  iif  animal  ;  the  difference  nia\  be  inori'  am  irately 
defined  b\  st.itiii^  that  one  t\'j)e  is  virnleiit  for  a  large  j^'ioiip 
of  .inim.ils,  and  anotlu'r  fm   a  smaller  group. 

;.  riiougli  these  tliiee  kinds  of  tiibt  rcle  bacilli  lia\e 
doubtless  descended  from  a  common  ancestral  t\'pe,  \'et  the 
special  characters,  which  tlu'y  have  acquired  by  adaptation, 
each  to  a  particular  species,  or  group  of  spi'cios,  of  animal, 
and  which  distinsjuisli  them  from  one  another,  have  become 
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ti.\-<-(l,  ;uul  arc  imw  >tal)lr  :  that  is  to  siv  tliry  arc  staMc  tn  tlir 
i-.v  'lit  tliat  tlic  t  pr>  (1(1  nut  tend  t(i  (•lian,t,'c  one  intd  aiKitlu  r 
wlun  tlir  (diKiitioiis  (,t  litr  arc  altcnd  and  made  a>  favourahlr 
as  possil,!,.  t^r  siu  h  a  clian,t;c  (as  for  .xaniplc  \\lirn  I)a(illi  o| 
lininan  tv]) '  arc  made  t..  live  in  the  ox).  We  d,,  n,,t,  ot  ( (mrse, 
m.'aii  to  assert  tliat  this  stability  of  type  is  al)solute,  and 
would  coiitimie  il  th,'  n.w  conditions  wvre  to  he  prolont;cd 
indofmitciv,  l)nt  nierdv  thai  no  alteration  oi  type  beconh  s 
evident  when  siuii  change  of  environnnnt  i-  contimied  for  so 
long  a  time  as  that  to  which  iaix.ratorv  experiments  can 
reasf.nahly  be  extended.  Tiiere  is  therefore  reason  to  believe 
that  bovine  tiil)ercle  ba,iMi  when  tiiev  attack  man  d<»  not, 
m  the  course  of  the  disease  in  anv  one  individual,  Inronie 
chan;,  >d  into   bacilli  of  human   t\i)e. 

4.     Tliis   c  ,„rlusion    is   supporti<d   bv   tlie    fad    tliat    wlun 
bacilli  of  bovine  tvpe  are  found  in  human  tissues,  even  in  cases 

where  the  diseas(  is  of  very  old -.tandin.t;  (cases  of  lupus  excepted) 
tb-y  show  no  deviation  of  anv  kind  from  their  tvjM- :  but  ar.'  as 
virulent  for  calv.  s,  ,c;oats  and  rabbits  (animals  which  resist 
infection  with  the  human  tvpe  of  bacillus),  and  aruw  as  sparsely 
on  artificial  media  (which  is  characteristic  of  bo\ine  bacilli) 
as  do  the  bovine  bacilli   from  the  ox  itself. 

-i.  T'he  doctrine  of  stabilitv  of  tvpe  is  in  harnionv  with 
the  fact  that  atvpical  strains  (which  miglit  be  rc.tjarded  as 
transitional)  are  ran'.  Moieover  one  class  of  these  -  whiih  we 
mav  perhaps  venture  to  call  the  riii^ouic  riiidcii/s  because  they 
combine  the  fr(e,tTowth,  on  a;titicial  media,  of  the  human  tvpe 
with  the  wid.'  ran^e  of  virulence  ,,f  the  Ix.vine  tvp<'  -  have 
often  been  proved  to  be  mixtures.  Of  atypical  strains  there 
remai-i  then  onlv  a  few  which  combine  the  dvs.i^onic  L,'rowth 
of  tl-.e  bovine  tvpe  with  H,,.  limited  ran.i.;.  of  virulence  Of  the 
human  tvpe'  (a  cla-sNNl.iJi  mi,^ht  be  called  tlu'  dvsi^onic  human 
tvp(^),  and  >om.'  .others  which  roenible  the  human  rnd  be  ir.e 
Ivpes  excejft  that   their  \irulen(-e  i>  not  so  hii.;h. 

b.     These  latt.  r  ,ire  believed  to  be  attenuated  memb.rs  of 
the    bovine    and    human    types.     They    reseuibl.',    in    cultural 

■    i:.c    stnun  \,,.  .m.  Kastw,,,,,!  ,n„,|   ]..  Cnfl.th,  sic  p.  604  ol  th      v,.J„mc 
.•inil  otliLTs,  for  whicli  sec  Ajip.  ni,  p.  6S[.  ' 
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(har.K  tris  and  in  miigc  of  vinilciuc  for  various  animal  species, 
oiii  (.r  (itlu  r  of  tliese  types,  but  tliev  differ  from  them  in  degree 
of  \uulene;-.  and  tlii-  to  a  \arial)l<'  extent. 


1 1  ./.     DistribiitiiDi   of  Ihc   Three    Tyfes   e/   'iubenlc  Bueilli 
iiiiii'iii;   \\in<iiis  Aniinal  Sf^eeies. 

I  he  P>()ri)ie   Type  </  'luberele  Hai'lliis  is  found  in  tlie 
ions  ot  the  ox,  pi,!,',  goat,  sheep,  horse,  raniei, 


I. 


tuheiculous 

lat,  dog,  monkey  and,  in  a  certain  proportion  of  cases,  mai  . 

Atypi(  al  strains,  resembling  the  luivine  type  in  cultural 
( liaract(r-.  and  more  or  less  also  in  the  \\'\l\v  range  of  their 
virulemc,  Iv  t  falling  >hort  of  tlu'  bovine  standard  in  the 
>-eV(ritv  ol  .he  diseast>  wh'ch  they  cauM',  have  bicn  found 
Several  times  in  tlie  horst  and  pig.  Thiv  have  also  occurred 
rather  hecuieiitly  in  man.  in  cases  of  lupus. 

J.  The  Avian  Type  nf  Ihe  Baeillus  lias  been  found  in  the 
tuberculous  lesions  of  the  common  fowl  and  in  those  of  most 
ol  the  domesticated  birds.  It  has  been  demonstratt'd  in  the 
rabbit  living  in  (  aptivitywith  fowls. in  rats  and  mice  caught  in  the 
poultry  vard,  and  in  localized  glandul.ir  tulxrculosis  in  the  pig. 
It  has  !)een  described  but  rarely  in  human  lesions,  and  it  is  jiro- 
babU'  !hat  it  j^lays  no  important  part  in  human  tuberculosis. 

3.  The  Hitman  Type  of  (he  Bacillus  is  the  most  limited 
in  its  distribution  of  the  {\\xve.  It  is  found  in  the  gnat  majority 
ol  cases  of  human  tuberculosis,  in  perhaps  mon^  than  one  half 
ot  the  rather  uncommon  instancis  of  tuberculosis  in  tin  dog, 
and,  -sometimes,  in  the  localized  glandular  tuberculosis  of  flu- 
pig.  It  is  saiil  to  havt'  been  found  oiuv  in  the  horse.  It  is 
found  also  in  the  tuberculous  lesions  of  the  capti\e  nionkev 
and  the  caged  pairot,  and,  rather  cnriouslv,  ..;  many  of  the 
instances  of  tuberculosis  which  occur  in  the  mammals  of 
zoological  gaixU'ns  -  it  has  been  lound,  for  e.xamjile,  in  the 
antelo])e,  elephant  and  iion, 

.\t\pical  strains,  closely  resembling  the  human  tvpe,  but 
falling  short  of  the  standartl  of  this  tyjM'  in  virulence,  have 
been    found   rather   frequentl\-   in   cases  of  lupus. 
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11/'.     nis',ihii/i,'i'  of  the   Win'niis  7;v/)<'.s  oj  'I'uhoi/e  ll.nilli 
in   llioinni   T-hcn!i/<isix. 

r.  riir  unat  inajdiitv  ol  the  hi^al  cast>  of  tuhcrciilosis 
111  mail  an-  raiK.d  hv  tli^'  hiiniaii  type  of  tiilxTclr  barillus. 
lliis  ma](irit\-  lia  -  btcn  miii^hly  estimated  at  04  per  i.iit  Tlic 
rciiiainiiii,'  (>  \h\  cut.  ot  tlir  <atal  cases  arc  laustd  1,\  tin- 
bt  .in.'   iiacillus. 

llif  a\ian  bacillus  lias  practicallv  nn  share  in  this  iiiort.hf  . 

2.  01  nnii-fatal  cases  ot  tubcrtujosis,  and  jkii  ticiuai  l\  lu 
such  as  invdlvc  cci  \iral  or  mesenteric  lymphatic  p.lauds,  the 
b(j\ine  bacillus  claims  a  much  lar/^'cr  share,  which  ni  \  cry 
rDiind  nuiui)ers.  iua\-  i)e  ])ut  -<nne\vhat  al)i)\e  30  p.  i  (eiit. 
A  smaller,  but  -till  lar-e.  pr()i)nrtion  of  case.,  of  lapu-  aKo  aie 
caused  bv  this  t\pe  of  bacillus. 

3.  Inteetiou  with  bo\inc  bacilli  i.,  c cmmoiu-.-t  in  intaih  \', 
unconiinc.u  .ilter  h\.'  years  of  a,t,'e.  and  rare  in  adult  life. 

4-  111''  l<iiid  of  tuberculosis  for  which  the  boxuie  liacillus 
is  n-spoiiMbl.  in  mankind  ma\-  b.'  delinc d  in  more  detail.  It  is 
in  tact  mainl\  connected  with  tli  aliment, uv  canal.  It 
include-,  tub.rculo-is  ol  myenteric  inlands,  with  ov  witiiout 
ulceration  of  intestine,  ami,  arisiiit;  out  of  this,  tubc'iculou.- 
pentoniti-  ami  certain  instances  of  m.niii.qitis  and  f^'ciic  r.d 
I'.iberculcids.  To  til.-'  max-  be  added  tuberculo:-is  of  tour-ils 
.uid  \arious  e^ronp-,  oi  hniphatic  glands  in  the  iie.  k.  and 
lupus. 

T-  llic>  k  nd  of  tuiierculosis  for  which  the  1mm. m  t\|>e  of 
bacilhN  I-  rc-poii-ible  i-  mainl\-  ])ulmonai\-,  ami  sue  h  as  arises 
from  bacilli  which  enter  the  tii-sues  throu,t,h  tlie  respiratory 
pa->sa;ies.  It  include-  also,  as  we  hd\r  just  seen.  sonnAvhat 
les-  than  half  the  ea-es  of  abdominal  aiid  cc  i  \ical  tuberculcj-is 
and  more  than  half  the  ca-es  of  lupus.  It  is  risponsible  for 
the'  i;reat  m.i|orit\-  of  instances  of  j^eiieral  tuberculosis  and 
nieuin^uiti-. 

Imoiu  a  I.  w  adult  cases  of  inilmc^  ,irv  tuberculosis  i-  this 
cciuntr\-  and  e  Uiwhere  onl\'  beexine  bacilli  liaxc  been  obt  .med  : 
but  it  I-  |)reibabl\-  not  100  mucdi  to  s;c\  thai  such  cases  are  \  c  rx' 
I'.xcc'ption.cl.  and  that  the  immense'  majoritx  of  the-  in-tanees  of 
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disciisc  whicli  ;iif  ckissccl  as  plitliisis  aic  ( ausi<l  1)\'  tlir  Iminaii 
tyjx."  of  tubercle  bacillus. 

6.  Coiiccruiiit;  the  share  taken  ii\'  eat  li  nl  the  twd  niani- 
nialiai.  t\pis  df  tubercle  bacilli  in  bone  and  joint  tulxTcuk  >is 
an  (ipiiiion  which  is  >tranf;elv  in  contrast  with  that  r(<(i\e(l 
,L;enerallv  has  latel\-  be(  n  expressed  in  Kdinbur^h.  This 
represents  the  jiroporti.  u  of  such  cases  caused  b\-  inti<tion 
with  ho\iue  bacilli,  in  that  citw  at  1  ou-iderabh'  more  than 
30  per  cent.  (5^0  per  cent.).  ]*;ise\\liere,  howevci',  the  K(i\al 
C(ininiissi(in  in  this  country,  the  (iesinidhcitsamt  in  Htrlin, 
and  the  I)ei)artnient  of  Health  in  the  City  of  Xe\v  "S'oik  aj^ree 
in  liudiu;.,'  the  part  pla\"ed  h\  bo\ine  bacilli  in  tl.'s  kind  of 
tuberculosis  onh'  a  small  one.  The  <pie>tion  cannot  as  yet  be 
I  onsidered  as  settled^. 

7.  'i'iieie  is  e\idence  that  tli(^  share  taken  b\-  the  bo\ine 
bacillus  in  (  ausiuL'  tuberculosis  v.itter  in  differ'Mit  <  ouutries. 
It  would  ajijxar  to  be  hi,L;hest  in  Scotland,  and  lo\\e>t  in  (ier- 
manw  l-^\-idence  of  this  has  been  obtained  inainl\-  in  the 
domain  of  cer\'ical  yland  tuberculosis,  in  lupus,  and  in  that  of 
bone  and  joint  tuberculosis;  and  it  i^  in  this  latter  that  the 
,L;reatest  discrepanc\-  in  rlie  results  ha~  been  obtained.  The 
matter  h(>we\'er  nuist  still  be  considered  sub  jiullcr.  I'robabh' 
there  is  S(jme  difference  in  ditfennt  comitries ;  possibly  it  is 
considerable;  Init  the  e\idenc(^  of  this  is  at  jtresent  ratlur  uew , 
and  it  needs  conlirmation  before  it  can  be  acopted  as  final. 

N.  It  is  (probable  that  the  bovine  bacillu  is  less  \irulent 
for  man  than  tlu'  human  bacillus.  If  this  is  the  case  man  stands 
in  this  respect  alone  amouL;  manunab,  for,  with  the  (  xcejitiou 
of  the  apes  and  monke\s  which  are  e(]uall\'  suscejitible. 
and  the  dof;  which  is  e(iu:ill\-  icsistant  to  eitlier  t\']ie,  all  other 
species,  so  far  as  is  known,  are  more  scNcrely  aifected  with  the 
bovine  than  with  the  human  bacillus.  Nevertheless  this  excep- 
tion to  the  rule  need  not  surprise  those  who  belie\-e  that 
the  Inmian  tvpc-  of  bacillus  lias  been  eNohed  in  tlu'  body  of 
man,  and  has  f,u'aduall\'  adajtted  itself  specialh'  to  the  conditions 
of  life  in  hi,  tissues.  The  bo\'ine  bacillus,  on  the  other  hand, 
probably  ■  iitses  frecpiently  from  one  species  to  another,  and  has 

'  For  si>nie  duiU'  recent  wurk  .-^ce  Ajipcndix,  p.  079. 


t 


r)(),s 


lINKKAr.    sIMMXKv    A\|i    I  ()N(  I  ISKJNS 


!C  H. 


ii 


I 


i 


l>'i"iuc  adapted   t(.   liviiit,'  in   a  f.;n.iii)  ot   an  ma!-  ratli-r  ti,aii 
'II  '"IV  i>nt     'I  tile  >])('(•!. ■-  win.  h  .  (nwtitntr  tliat  L,T()up' 

<)  Tlic  .Aidnuc  tfiat  tlic  luimaii  t\,c  nt  liai  illus  !->  iikir' 
\ii  ilriit  t(ir  man  tliaii  tlic  l).j\inr  f^  •..•  rest-  inaiii  (Jii  two 
f.ut- :  (I)  that  l)()\iiu'  l-acilli  air  i.-ii  i  in  .  iiiliiicn  and  raii' 
in  adult-  ;  and  (i)  that  the  tcnd.ncv  t(i  ciin-  -ccin.-  '>  he  (.  'atcr 
in  thiisr  kind-  nl  tiihcrruloMS  in  which  hcviiit  infrctn.n  is 
ciMninuii  than  in  (itlui-  in  \vhi<  'i   it  is  ran-. 

lo.  Thf  inipditancc  oi'  t  il  cirujc  i-  is  i  •{  to  \h-  nua-UMil 
onlv  by  thr  tact  that  it  cauMs,  in  Vm  '  md  ,nid  \\' iK>  ahino, 
tlir  d,ath>  nf  iiwi-  tiftv  thdu-and  j  rs..n-  each  y  1j  c  a- 
tin-  niunhci-  i-.  A  vcr\  con-  Icrahlc  prop.ntidn  <>i  hosi 
death-  .Kcin-  ill  the  prime  ..I  lit,  ^r.mlv,.  ittl  aijicr ,  and 
in  additii'!.  to  these  deaths  tiilhnul  i-  produce  a  '^vrat 
niinihcT  (if  cii])ple-. 

"  "i'-  iii"italit\-.  lar^e  tiiou-ii  it  i-  imw,  i-  -mailer  than 
It  was  half  a  ceiiturv  ai^n.  sin.  that  tinn'  th.  ntimher  n\ 
deaths  caii-c(l  ea(  h  vear  hy  tiihei,  uinM.-  has  diniinidied  -teadilv 
and  -ul)-tantialiv,  and  the  ratio  ,,|  deaths  to  population  ha- 
lalleii  li\   ni-ire  than  ^d  jier  cent. 

Ihi-  death-ratt  i-  now  declining  rapidlw  and  at  an  ev. 
increa-in-  wldcitv.  It  is  iiut  too  nincli  to  -av  that  if  thi.- 
deeliii,.  shnuld  coutiiiiK  tc  pro. res-  moie  or  le-s  along  ihe 
line  It  has  loll,, wed  in  !!;,■  iv,-ent  pa-t  tnherculo^is  will  ha\-e 
iH-com,-  a  rar,-  di-,a-e  l)e|,,iv  the  end  of  th,'  centiirv  The  eyes 
of  -oiii,'  md,  ,  (1  di-(  ,111  air,  hK-  ,,n  tlf  far  awav  hon/on  -igns  <if 
It-  ( <iinpl,-t,  ,radication.     'i  ii,'  \i-ioii  ma\-  ].ro\H'  to  hea  d,'liision  : 


p 

'. 

i'l' 

I  Ik-  hevin,.  tvpr  ,,|  1  .,„  ,llu  M'n-bal.lv -,1,1.  :.„  passes  fn.ni  man  to  other 
maintii.iN,  or  fp.m  .,;u-  ,i,.ui  t,,  ,,n.,tluT,  1„,.,iim  iho  type  of  disease  it  rauses 
IS  hardly  "ver  el  s,,.  1,  ,  kiii.i  ,,-  t.,  ,hs„„nn,,t,.  l.acill.  in  an  assimilable 
nianiuT 

A.laptMl„,n  ..t  the  haeillus  t<.  its  h,.-l  ,,r  l,..^ts  ■•.  ..„lv  „„.  half  „f  the  story 
,h-v.  l-pniint  ..f  >,>ecial  resisting  power  .,m  tl..'  part  .1  th.,se  species  liable 
t.>  aiti,  k  IS  the  other.  Thus  it  is  th.it  uh,l,.  u,-  .,..  th,-  ,l„niesticated  mammals 
for  the  most  part  sr  ,;eptible  to  the  infection  ..nlvwith  the  b.,vine  type  of 
b.icillus,  which  may  be  o.nsKlered  to  have  snciallv  i.lapt,  ,1  it-,  If  to  attack 
them,  ue  see  also  the  wihi  mammals  ,n  captiyity,  whi,  I,  ha\  never  been 
forced  to  deveL.p  any  special  p,,u,,.  ,,f  resistance  against  tnbirclc  bacilli 
siisccptthl,'  to  in\a-i,,n  by  the  liunian  type  of  bacillus  r  wcH  as  (for  all  u,- 
know  V.  th.'  c.nlrary)  to  that  ..i  tlie  b.,vine  type  of  b.uilliis. 
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l)ut  at  ar ■•  r.ttr  (^vcn  the  most  mat t.-i-of- fact  of  us  inav  look 
torwani  u  li  (oiifidcncc  to  a  tinn',  ;it  no  wrv  distant  dati', 
wlicn  -iici,  i\  will  I),-  I,  ljc\i  ,1  ut  a  lar-f  portion  of  this  iiK  iil)iw, 
uliiili  at  j)!i  M'Mt  caiiM  -,  tin-  dcatli  of  onr  jHixjn  in  r\iiy  tt  ii 
in  tiiis  i--iand,  and  cripj)!,^  and  di-l!,:;urt>  inai;\-  anotlnr. 

I-.  i  iic  r.ni-'  of  the  dciiinc  is  not  dfaiix'  known.  It  is 
proliaiijv  (oniplfx.  ('Iiauf^'cs  wliicli  inav  he  sunimi d  up  ni 
the  i)lira~'  "aniiliorati(jn  ol  scjiial  conditions"  arc  cntainlv 
anioUr;  tlu-  most  important  of  tlic  factors. 

I,;.  I  lilt  partial  nupumi/.ation  of  the  human  raci' liv  luraus 
of  miunnal  niiiction>  with  bovine  or  other  tvpe>  of  tul)ercle 
l)aiilli  has  pjaved  any  part  in  tiiis  ilcciine  caimot  In-  is^.^rtcd 
because  thi-re  is  uo  e\-idenc"  tliat  >uch  infectiou>  ha\'e  beeii  u>i.vc 
Irequcnt  in  ncent  vear^  than  in  earli  rones.  J-Jut  thut  tlie  human 
race  owes  a  t,'ood  (LmI  of  its  ca])acit\-  for  resisting'  tulfcrculosis 
to  this  can^e  i-~  not  iiiipidbable  In  -ujipiirt  of  this  vhw  we 
niav  ad(hi(  r  the  iMllnwiuL;  facts;  \ve  know  tluit  small  doses 
of  l)o\-ine  tui)eii  le  bacilli  are  repeatediv  swallowed  1)\  <  hildren 
and  odiers  in  milk  and  b\itt(>r,  and  that  small  doM>  ol  jnmnin 
l)acilli  nni-t  fn  (iuMit!\-  be  inhaled'.  We  know  also  tiiat  a 
proportion  m  piople,  variemsly  estimated  l)u;  which  is  probably 
a  ,'.;ood  deal  o\-er  30  per  cent.,  contain  in  their  i)odics.  in  the 
toiin  ot  1  alcari'ous  or  laseous  nodules,  or  scars  in  tin  auici'S 
of  th  hui^s,  e\  idcnce  of  aborti\'e  tuberculous  infection;  we 
know  that  small  th.-^es  of  tubercle  bacilli  produce  tar  less 
--eNere  re--ults  than  those  caused  bv  l.irf.ie  ones,  especially  in 
■uumal-  will'  h.  like  man,  an'  not  without  considerable  powers 
of  resistance  ;  uc  know  that  --ome  de^'ree  of  incrcasid  resistance 
to  tuberculous  infection,  or  "ii.imunitv,"  mav  be  induci'd 
artiticially  in  animals  b\-  the  administration  of  small  doses  of 
tul)erclc  baulli,  especiall\'  ot  such  as  are  not  \irnlcnt  for  the 
species;  we  th  refore  c.innot  avoid  ( omludinj,'  that  much  <if 
this  abortive  tuberculosis  must  be  caused  bv  these  snudl  and 


'  Hurnct  l)el!c\{'s  tliiit  nci  inciinsul.-rablc  aiimunt  ni  minuiiiiz.ili.ui  is 
tiriiiiK'n  .ilxnit  l)y  .il'  'iti\c  inleitKin  wuh  l)anlli  "  attc.iui.Lticl,'  ■!  iit1i,ii)s 
one  would  preter  t"  say  impaired  as  to  tlieir  \  italitv,  by  inrtuences.  such  as 
daylight,  acting  on  Ihi-ni  ■iftcr  thfir  csi.ipc  lioiii  tl^c  bolv  (.Inn.  ,U  1  li-slit. 
I'U'.lfur,  vol.   .\.\i.\,  p.  220). 
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repeated  doses  <il  tiihrii  1,  li.ii  tlli,  ami  lUclialiK'  tn  a  \er\'  lart^'e 
e\t.iit  li\  tliM-f  wliuli  ail'  -wallnwrd  in  milk.  It  appriiis  t(i 
u>  tlureinre  dittu  nit  t,i  l)ilu\i-  that  tli.-  ic>i-tani  r  n\  the  |)i'|)u- 
latiiin  a-  1  whole  an  n  maui  nninlhiem.  d  li\-  thi--r  \  ri  \  lr((]Urnt 
al)(iiti\(  and  i(|)iaitd  inhction'-,  and  \sr  aii  tiiiirlnic  ini  lii'itl 
t(.  bcliiAi  that  till  11  si-,t,ini  (■  (i|  till'  tare  tn  mmi-  --i  liiaN  tnbi-r- 
cnliiii-  mill  linn^  1>  riiii>idrral)l\-  1  iihaiieid  1)\    tin  111, 

14.  I'lidii'  thi'^i-  I  ill  inn  laui  r>  what  i--  tn  hr  dnin  alunit 
mil'  n  aln-N  in  1  attlr?  Aic  v\i  tn  atttni|it  tn  ndiu  r  nr  nadi- 
cati  It  in  tin  hn[ii-  nt  pr;\ nitiiiL;  ,1  iari^r  pinpnitimi  of  the 
tiihi n  iiln~i>  amnii;;  ehildreii  /  Or  ~liniild  we  he  W'ni^e  nil  altii 
all   il    -'!iii   attempts   wen     made,   and   weie   Micce»hil? 

i  he  answer  wmild  seem  tn  depend  on  the  Inlinwinij; 
("Oiisideratinns  ;  the  harm  done  l)\-  the  l)o\ine  liarilhis  is 
certain,  the  heiieht  It  I  nii|er>  is  (irnhlematieal.  As  to  the 
extent  nt  the  harm,  we  can  measure  that  a[)prn\iiiiatel\'.  It 
amounts,  u  rordiii,!;  to  nur  estiniate,  tn  rather  inme  than 
three  thniisand  deaths  per  annum  (nio.sth-  '4  infants  and 
^•(illni;  chiklieii),  toL;etliir  with  a  h'.r,t,'e  a'nniinl  nf  sutii  rin.L; 
and  d.i  ''".;urenii  nl  As  to  the  lieiietit,  it  is  not  ealnilahle. 
but  it  niav  piiliaps  be  not  ineoiisideralile.  The  deaths  and 
sut'terini;  due  to  tubeii  iilosis  derJM'd  Ironi  bovine  sonrres 
mi^ht  uiuliiiibti  dl\-  be  sa\-eil.  jnoxided  the  nation  would  lind 
the  necessary  money;  but  at  what  additioi.al  cost,  if  an\ ,  ol 
life  due  to  the  increased  ravages  of  the  tuberculosis  contracted 
frnm  himiaii  sources? 

ll  tile  ([iiestion  is  thus  rij^'htly  stated,  two  jirinciples  would 
seem  to  be  ileal  :  on  the  one  hand  we  oiiL;ht  not  to  lose  the 
bone  tor  tile  shadow;  we  should  not  liesit:ite  to  attack  the 
certain  e\il  lor  fear  of  the  )ii(iblematical  coiise(]iiences ;  and  on 
the  (Jther  we  should  be  unwise  to  it;nore  the  latter  altoj^n'tlier. 
Bovine  tubiTculosis  therefore  should  be  dealt  with  firmly  but 
tentati\elv,  the  result  ol  eai  h  me.isure  beiiii,'  watihed  before 
the  next  is  attem;)t(.d. 

(lie  lines  of  p'  -cediire  should  be  determined  by  the  accept- 
ance ol  the  propositinn  that  in  ,!;eiieral  tin.'  severity  of  infection 
varies  with  dose  a  projiosition  which  is  abuiidantly  sujiported 
bv  experiment.     The  harm  is  done  maiiil\-  bv  large  doses  of 
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l)a<illi  ,111(1  tlicsr  arc  likclv  fn  hr  taken  nlnn  milk  ficm  a 
tuhi  i,  iil(jii^  iiildn  i^  rDiisiiincl  minnxcd  witli  "tin  r  milk.  Small 
doses  arc  less  likil\-  to  1),  tiaimhil,  and  it  i>  tn  tln^c,  if  tn  any, 
that  thr  iminum/ation  i>  to  \n-  (i<(lit( d,  sik  h  dnxs  arc  taken 
when  the  milk  h.^ni  main-  cow^  i^  mi\( d  hejoii'  ( i.ii>imiptiun. 
It  Inllnw-  tliei,  Ir.re  that  tile  sale  i A  milk  trnin  sin;;le  cnws  or 
Ir  'in  small  lienK  >hniild  he  diseoiiiai^ed,  and  that  e\er\-  ettort 
should  hi  made  tn  dis,(j\(r  and  elimiiuite  ((i\\>  with  tiiber- 
inl.-us  -iddeis  \\',.  rieed  hai(ll\-  te;u-  that  an\-  elldrts  which 
ma\-  hi  madi  ni  this  direetiini  will  he  attended  with  such 
ciimplcti  siici  ess  as  to  endaiif^'er  the  (lualiiv  nt  resistance  whic  li 
at  prisiiit  s.ts  a  limit  to  the  rava,L;c.s  nl  tubirculosis  anmnf,' 
mankind, 

IS  The  sami  principle  sluuild  ijiiide  mir  administrativt- 
dealinijs  with  snnrces  of  infection  with  tubercle  bacilli  of 
human  t\i)e.  These  sniirocs  art*  almost  ,ill  ((.nliiied  to  cases 
III  phthisis,  till'  othei  forms  of  tiihen  ulosis  seldom  cans,' 
loioiis  from  wliich  tubercle  bacilli  escape  in  such  a  lonn  as 
to  pro\e  daivu'erous.  Let  us  ai  ci  pt  the  ]irinciplc,  in  resjicct 
ot  the  human  t\pe  ol  bacillus  which  we  have  already  proposed 
in  the  casr  of  die  bovine.  namel\-  that  in  tin'  mam  it  is  the 
l.irue  diis(  s  ,,f  bacilli  wliicli  are  daiif.;eruus,  and  that  small  ones 
are  often  harmless  oi  even  bcneticial  bv  increasing;  resistance. 
1 1  this  be  ,1,'ranted  the  co;.rse  is  clear;  infection  hom  dust  in 
the  street  indeed  all  infection  at  a  distance  doe.,  not  si  much 
need  t(.  be  dealt  with,  as  the  infection  in  the  immediate  neigh- 
bourhood of  the  consnni])ti\c  jierson.  ('onsinnptivc  childrc'ii 
should  be  sent  to  special  schools,  and  should  not  be  f^iMii  the 
care  if  babi"s.  Special  cases  of  phthisis,  as  for  example  in  over- 
crowded households,  should  be  sef:ref:ated.  But  the  principal 
desideratnm  is  that  the  public  should  le.irn  tliat  tuberculosis 
is  contracted  from  consumpti\e  iiaticnts,  and  without  panic 
and  without  inflicting  unnecessary  h.irdship.  should  in  tlie  light 
of  this  knowledge  take  stcj)s  t(>  proti d  ilu  lusrlves  and  their 
children. 
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aim'i:ni)Ix 
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It  u.i>  .it  Mile  time  th"  iiitiiitiiiii  1,1  the  aiitlmr  Im  ,tili| 
a  (luiptii  ni:  iimnimi/.itMiii  but  In-  l<iiiiui  it  iinii()>sil)|r  to 
(•(Hiii)p--,  ill,  >iil)|(  it  iiitd  siiltK  iriitlv  -111, ill  niinpa--  .uid  -^o 
tlu'  iiit.ntKUi  \v,i>  ah.iiulniii'd.  Smui'  iiii  idcnt-  Ikiuvv,  r,  uliidi 
would  lia\«'  lii'fu  nil  ludrd  lu  tlii>  rhaptii,  li,t\(  ,i  di  liiiiir 
bcariiiLT  nii  pniut-,  aii>a(l\-  di>eiHM'd;  and  tli.-c  will  h,  de- 
scribed   111    the    lljllnwiUL;    imte:^. 

I.     (itiuhil  hissamnatiKH  oj   I  nbadc  lUialli  utici 
SiilKiitanci'its  lnjatioH. 

MnitiMii  Ii.i-  aliead\-  been  made  (p.  25.')  o\  the  iai  I  tliat  it 
was  liiuiid  diiiiii!;  tin  wmk  nt  the  Iv.ivai  ('i>niiiii-^i(>ii  that  111 
about  hall  the  ( aKi-  injected  su[)nitaiie(iii>lv  with  tubercle 
bacilli  (it  hiunaii  t\iic,  ipiuute.  iiiiii-pt(i,L;r(>>i\-.'.  i,'re\-  tubercles 
ap|>cared  in  >uiall  niuiiber-  in  the  Iuiil;-,  and  (»  1  a-i(Miall\-  111  the 
iviiiphatic  f^laiiils,  and  e\cn  in  -nine  nt  the  nili,  r  (n-iJi-.  The 
roj)''ated  appi\lian<  .■  ol  the>e  little  Imi  -.eellled  to  point  to  a 
dissjtninatioii  ol  tubercle  bacilli  1)\  the  blood-stream  -hortlv 
after  in)e(tion,  and  be.ore  the  bod\-  had  IkkI  time  to  oi^aniz'' 
its  local  dell  nee-  ,,nd  coiirine  the  iiuaders.  For  exp.-iii  nee 
h,id  ahundantlv  -houii  that  the-i  bacilli  are  incapable,  in 
iiioderat"  nunibei-.  of  ( au-iii^  (lestructuc  le-ioiw  in  the  dx 
-jieeies,  and  it  seemed  unlikelv  that  the\-  coiild  have  won  their 
way  to  the  blood->tream  !"■  b-eakiiv  down  the  barriei-  inter- 
posed in  their  course  by  the  1\  niphatic  glands.  Rather,  it 
'^e('med,  the  Ji^semination  mii-t  h.ixe  (Kcnrred  vcrv  e.irlv, 
when,  We  nui\-  -uppo-e.  the  l\nipli,itic  ,L;land-,  a>  vet  intact, 
failed  to  .ure-t  .dl  the  bacilli  brought  to  tluin  on  account  of 
tile  oNerwhiln.iii:.;  nuinb.ers  with  v.li-ih  tlie\'  were  leipuied  to 
de.d  alter  an  injection  of  30111,^.,  ami  when  .1-  \it  im  b.inier 
had  been  built  .ibont  the  invadei>  in  the  form  of  a  Inc.il  le-,iiiii. 

I  lu-    qilotioll    -eellled    sulficielltl\-    iliti  le-t  illL;    to    be    nut    to 

the  test  ol  experiment.     Soiiu'  cal\-e>  Were  therefore  injected 


UI.1SI..\11N.\I1()N    Ol-     M\(|I[|      \IIIK    |N||(|1(,\  (,-. 

in  the  usual  w.iv,  Mih.  ut.m.(.u>ly  with  ^o  m^,  nf  h.K  illi  .•(  tmiiiaii 
t\i'r,  ,iik1  haviiiL;  Imtii  kill.d  aitt  r  iiit.rvals  xarviiii,'  Iroiii  tliice 
(la\N  upwaiiN,  tli,  n  1,|,m„1  ,nul  ti^~.u.  ,  u.iv  Marclu'cl  for  tiilKTcle 
l>a(  illi  l>\-  the  m.tlind  ,,1  >,'iiiii.a-pif,'  iiK.culatKni' 

llif  ir-,ults  ol  III,  .,  (  \|),rim,rits  i  oiiliniicil  cxix  rtatioii,  and 
-liouv.l  tliat  within  thivr  (lav-^  of  Nulniitanroiis  iiijc.'tion 
tulnn  !.■  l)a<  ilh  nia\    h,    loiirul  in  all  tlir  oi.i^aii'.  and  Ivnipiiatu- 

f^'-l''^'-^         ''I     "I"      '  ■!-'      tilcy     writ      |»ln\r(|     t(i     l)r     ni     tllf     blood 

(.•i!4ht   das-,  altri    thr   in|r(  tion 

A.  S  (.ninth  and  I.  (,iiii,tli-  n|Hatril  tlicM'  rxp,!  iinrnt> 
and  ,i,Mvati\  .xtrnd,  ,1  th, n  lanj^.  .  .iiiployin;,'  v.iriou>  ^prii.j, 
of  aniniaK,  in.  liidiuL;  thr  on,  p,;.,  ,  at,  rahl-it,  ^um.a-pi^,  rat, 
'ill.  krn  aial  monk. a,  and  ivdu,  ni.^  the  interval  brtwrni  in- 
jection and  .•xamiiiatioii.  rh.n  rxp.riiiK  nts  .(.niniiird  th,- 
rt'siilt^  aiirad\'  ohtaiiu-d,  and  showrd  tiiat  the  dl>SLiuiiuitioii 
takes  place  within  twent\-four  hoiii>  and  occnrs  in  every 
species,  and  .piite  indrpendrnti\  <>!  tin  \  inileiice  of  the  microbe 
for  Ihe  .uiinial  (  on^  i  ined. 


-'.     I'crsish-nci-  nf  I  nbi-nii-  IhuilU  „J  Human   Jypf  tn  the 
iiibiths  i,f  the  Cuw's  Udder. 

If  tubercle  badlii  of  human  type  are  mtrodudd  thiouf,'!) 
the  (huts  ot  the  teats  into  the  iinwounded  sinuses  and  tiibnles 
ol  the  fimcti(,nal  iiKMiimary  j^land  of  the  cow  no  tuberculosis 
oceiirs  eitlier  theP  or  ekewhere,  but  the  bacilli  persist  for  a 
very  long  tune  and  continue  to  be  excreted  in  the  milk,  so  that 
it  is  practicallv  certain  tliat  they  take  up  their  abode  there 
and  multiplw  Ihe  cow  usually  de\eIoi)s  a  capacity  to  react 
to  tuberculin,  but  tins  is  often  transient,  or  irregular.  The 
e\idence  for  tlu'se  .-.tatements  is  as  follows: 

In  the  verv  early  davs  of  the  Royal  fommission  {i<k)2  ,j)  six- 
cow-,  were  iiK.culated  in  the  mammary  gland  alter  the  manner 
desciilx'd  above,  live  with  emulsions  of  tuberculous  tissues  and 
one  with  culture.  Four  of  them  reacted  to  tuf)enulin  at  one 
time  or  c.nother  alter  the  inoculations.      It  may  be  said  that, 

'   CihlKlt.  U  C  r.  Int.  Hef>.  .\pp.  vol.  Ill    p.  iii. 
*  A,  S.  and  1'.  t.rillitli,  Ibid.  p.  ijj 
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witli  (iiic  iiiit.il>li'  c\(  iptinii ',  iici  sli  lutiii.il  I  liaiif,'!'  occurred  in 
till'  iiddi  r  l>c\(iii(l  ,1  littlr  iiidiii.itinii  ami  til)i(i--i> ;  i\-i'ii  tlii-<  \\.i-> 
not  const.iiitU  |iii'-i  iit  I  h'  ->i  1 1 n. 11 11,1m m,ii\  i\  iniili.it n  ^;l.ln(l-^ 
well'    ii'it    .itliitr.l       Thr    .lutliMi    Will    n  III,  mil,  I  •,    i,  p,  atiilh 

tl'^tllli;  tlh'  milk  ll'im  (he  ^r[MI,ltr  <|ll,ll|,|>  111  tiic  iiddn^  n| 
tlii->c  riiU^  l)\  l|||i'i  tinll  111  l;i11I1'  .1  |iIl;^  ,llld  llnW  -.t '  •\'J,\\  llr 
\V.l->   imii|i'-.^((l    li\    tllr   |)iT-i^tiIlrr  ii|    tin     IiiIii-kIi-   Im(  ill,    'il    tin 

imlk  lit  llic  iiilii  ted  ijuarti  r^,  wliilr  tli.it  tii'in  tin-  'itlicr  ijn.ii  t(■r^ 
,il\v.i\  -  \  ii  Idcd  iirj;ati\r  r(  --iilt>  Tlir  rc('iii(N  <>\  tlu'^r  injii  ti(in>, 
lin\M  '  1,  have  imt  lirrii  |ii i MTViil  aiid  llr  1^  imalilr  ti)  state 
cx.Ktly  li'iw   liiiii;   ill   ia(  li  1  .i>r  tin    milk   iiiiiaini-d   min  ti\c 

Similai  u!>'-(  I  \  atimi^  wiic  cvuiciitK  luiiij;  m,idi'  alnuit  tlir 
saiin-  tinii  m  tlir  I'liit,!!  >tati-^,  Im  xlirdcdi'r  and  (  iittmi- 
iii  iijiid  ^t  itrd  that  a  inw  uliii  h  t!ii\-  had  iii|,  rtid  in  tin-  milk 
siiiiiM'>  vMtli  'tiilnnlr  li.H  ill;  ill  liiv\  \  miKiicc "  ili\  whnli 
cxpri'ssidii  wc  ina\',  at  tin  im-iiit  da\',  infer  tul)(.r<  Ir  haeilli 
111  hnin.m  t\  pr)  ruiitinnrd  tn  r\rii|e  lisiii!^  tubercle  liai  illi 
liii    liiiii    \(ar-,  and   ten   iiiniith^. 
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J.     Ihiiii^ii   I'l   I iiiiniiiir.iiiL;  Mihli  <'ii,,s  .,iili  Living 
I  nihil  /(■  r>ii(  i/!i. 
It  ha-.  aliead\'  ht  ,ii  -,|iii\\ii  that  atter  --uIm  iitaiienii^  iii|iTtii)n 

Snine    111    the    liaulll    illjeited    beenllle    dl-tlilinted    l)\-    the    hliitid 

>treain  tn  various  ^laiuK  and  m^aiis,      I'he  --aiiie  tlniiL;  oci  urs, 

ot  eolllse,  to  ,111  e\en  J^l'eatel    eXti'llt   alter  ilUr.lN'elloll-  injeelioll 

It  m.i\'  he  til, it  the  hai  illi  thu-  distributed  .ire  let.iimd  1  liii  tie  in 
those  oil;, Ills  uhieh  |)oss(s>  a  pli.i^in  \tic  (aj)illai\  eiulothelium. 

and   th.lt  We  ,11  e  tllerelme  not    entitled   t  o  .IssI  line  t  lie  pli'seliee  ol 

'  1  111'  I'M  rptiiin  was  (  'uv  t,  iiijii  tnl  witli  ,  ultim-  nl  luiin.iii  type.  Stune 
ciiiisulcralilc  ili.iiiHCs  iindiuihti'illy  timk  pi, ice  in  tin'  ukk  iiliitcil  i|iiartors  of  the 
uililiT  iif  tills  I'lw  wliiili  wiTc  thoiij;lit  .It  Ilic  tinii'  t,i  li,'  tiihcn  iilnus.  I'licse 
ilu.irleis  .111  ik'si  nlxil  in  tlu'  (H,st-ni,  Ttrni  luaes  Il,,r  ulinh  the  .lutlinr  is  not 
responsible,  th<iii^;h  llicy  ,iiipeir  in  i  \,iluiii<'  luiilcr  Ins  iianu')  as  liavin^  lust 
all  tlicir  nnrin.il  structure  and  omu'  tn  i  mi--;^!  ,  •!  "  nnnu'rous  vcllmv  Ki'latinoiis- 
liiiikinK  nodulos  wliu  li  varied  in  size  fnini  i  l,i  s  nnii.  or  more."  ,ind  of  wlneli 
some  weie  "ciseeus."  'I'he  coneliisiun  arrived  .it  was  "univers,il  tulwri  iilosis 
I'l  the  inoi  iil.ited  qiMrters  nl  the  ni,iniiii,i  "  If  this  i  iinelusiiiii  w.i-,  lorrert 
t],e  ,  .ise  w.is  iiiii.,1  uiiiisii.il,  for  in  no  other  «,i^  ,i  like  ellect  produced.  ,in,|  it 
1^  reiii.irkalile  tlj,il  th,  s  .pi.i-iiiaiiiin.iry  ul.uiil  u.i^  not  tiilieri  ulous.  (li  C  V. 
Int.  Rep.  App.  vol.  11.  p,    v>  ) 

•   U.S.  lUinan  <•]    hinnal  hhtu^lrv,  llultclin  ,y_i,  p,  il. 


DANOEK    ..I     IMMt   MZiNc;    fow  S   Willi    1|\|\,,    |;\,  mi         d;^ 

""   ''■"  i"'  'II  •"i\  "i>,'ans  in  win.  Ii  th.  \  li,i\r  mmi  Imth  ,„  tii.ilK 
'1'  ninii-lr.it, -li.      In  lli.  rxiMrimnif- ,1,  .,  nl,, ,!  m  ih,  ,,irli,  i  |Mit 

"t    ti.l-  a|)|..  ll.ilN,  M,  1,11   ,ls  th.  A    ivl.lt,.  t,,  h.li,  I   ,  .lixv-,,  til,-  li.K  illi 

inn-t  h.u,-  l„..n  carri,.,!  -■,  t!ir  ;;iiii,,itwi.  i,„.niiii.n\  ^l.ii„l-. 
i'.ul  tii.it  tli,\  l„ilt;cii  thvTv  w,-  ,1,,  ::,,!  ,,,  tii  ,llv  kimu,  hr.  ,iu-,' 
111'-,  ^liiiid-ss.r.-not  tfstid.  th.- -.i;^iiiiu  aiuv  nl  th.n  |.r.-,ii,  ,■ 
lint  l.niii^  |),i<  rival  at  th.  tun...  \,  v  .i  ih,!,  .-  lii,.  ,.x|..ii 
ni.nt-,  ~l  u,d  .1  ^'ossibilify  iIlh  iI,,  \  ,n,,v  LkIi^.-  .uh\  |m  imM 
"I"  I',  .'..'i  th..  (inoti.m  ii,itii:.,lK  .u,,,,.  \\li,.tlhi  iiiui..i  mi.  h 
Ml,  uiiHt.in.  ,>  tli,.\  mav  .n.lniv  m  thi-  Mtuati.ni  until  tlic 
ni.iiniu.iiA    ijl.inil  Im  ,  ..in.  -  tun,  tinii.ii. 

''""  '^"'  I'  '111-  w.To  so  aiinlh.r  -t,  |.  in  th,.  lull  t.il,.  nl 
.\i(l,n..-  \\,,iil.l  still  |„.  wanting  !„  l,,i,.  niif  ..Mild  \n-  Miir  tli.it 
''"    1"""-  "I  I!  nnnni/ini^  uitii  li\ m-  |,.„  iHi  wa-  .itt,iHl..(l  l)\- 

''■""-;''■    "'     'I lll^     li.  .nlllin-     inir,  t|\-.-,     1 1,.    ,nii|d    |„,t     i... 

Mil,,  that  tiih.i,  !,.  JM.iIJi  ,,|  hum. Ill  tvp.'.  ,iiul  ,.th.is  .,1  Inw 
\iriil..ii.v  |.,i  th.-  .,\  iwhi.  h  .iiv  in.,iiMhl,-  m  mii.iII  nuinlH-r-,  ,,| 
.aiiMii,^  .1  (l.-Mni.  tn.  l,->i,,ii),  w,.iii,|,  ..\  ,ii  it  tii,  \  ivinain.-d  in 
th,.  in.iniinarv  ^^l.iii.l  i,,n-  ,.|i,,iiL;ii,  m.ik.-  th,  ir  wa-,  li,.iii  th. 
-|)..t  t.,  uhi.h  tli.\.  h.ul  h,,ii  ,.iiii,d  l)v  th..  I.ln..d->ta.aiii  int.. 
th..  milk  itMll.  i|„.  ,  \i,i,.|u..  .,|  this  tr.mMtinii,  Imw,  \-,.r,  u.i- 
-■nil  l..rtli.imiin,i,':  hii  in  i.,,.;  W,h,.i  .md  lit/.  i.l.it,.d  tii.- 
InilnwniL;  \.r\    in-ti  ii,  ti\  ,■  ,.\|)..i  nm  ,.' 

A  luihr  ,,iit  wli,  11  ,  |M||t  ni,,iiih>  ,ild  w.i-,  -i\,-ii  an  intra 
\.  n,.ii-.  mj,.,  IK, II  .,1  till..!,  !..  l,,i,  iJh  .,|  hiiiii.m  tvp.  .,ii  (),t.  i^, 
I. (..,;.  Ah.ait  .1  \,.ar  lat,  r  th,  .inimal,  n,,\v  .i  s.juiil;  Ii,  il,.r,  wa> 
s.iit  t,,  th..  hull,  with  th,.  ..!)),. it,  sli..iild  ..i.p.iitniiitv  .iri-..,  .,1 
a-^.t-it.iinni.t^  wh.th.r  aii\-  iiiiiiimiit\  .i  mnth.i  mi.i^lit  .iccjuiii; 
NMiiild   I),,  tran-mitt,..!  t,,  th,-  .ill>|)iiiij,'. 

l-..r  th,  piiiiHiM.  .it  inci-.a.Nin;,'  th,-  rc-istin/,'  pnuvr  <.t  th.. 
pr./-|>.-.  tiv,.  in..tli.r  fiirtlu-r  injections  of  human  tiilni.  I,,  h.i.  iHi 
\\n>-  .i(liniiii>t..iv(l  -^iil).  iitan,-,)n-lv  t..  th,-  h.-if,-r  wliil.-  -h,-  w.i> 
in  ,ali.  iiaiii,.i\-  ,,ii  Jan,  ()th.  ,,n  l-.l).  nth  and  ,.n  April 
2.)th,    11)113. 

On  .|ni\  ,;<)th  .1  ,  ,iit  u,i,  ,hiiv  h.-ni  and  ua->  allnw.d  tr..ni  it= 
birth  t..  Ix'  >ii<  kl.  (1  l)\  it-  m.ith.  1. 

'  "Die  liiiiiuimsKTiini;  ,l..r  Km, lor  ti'-'tifn   r,il)<-iU,iln„_.,'  /„/,.  A,'.,-,t    a    ,i 
hatiirl.  OciunJIuitiumle,  Ht-lt  7,  p.  y. 
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()j()  Al'l'l-.NDIX 

llif  milk  A.t-  ~ul>sf(iiKntl\-  tr>t.'(l  hv  iiincnlatidn  of  Ljuiiu'a- 
jiIl;-  ,111(1  luiiiul  til  \ir  inlrtti\r.  I.att  r  mi,  iii  i<)ii<i,  it  was  (IniKin- 
stratrdn'pratidU' that  till'  tubriclc  bacilli  wcrr  piofiit  imly  in  tlio 
milk  nt  tlir  ri-iit  hind  (|u,ii  ti  r.  that  tnmi  tlu'  fithcr  thu'c  (|nartrrs 
caii>in,i4  nil  tuhni  ulo^i^  in  tln'  ^lUIl^■a-pl,L;^  iiijirtcd  with  it. 

(  ultiuc-  wi.  rr  iilit.iiiud  fiimi  tlir  milk  nt  the  ri.i^ht  hind 
quart;!    and   Imind   to  hi    nl   human  t\\H-. 

Ou  I'lli.  ii-t  and  March  ^ntli,  Kfoj,  the  milk  ol'  the  ri,L;lit 
hind  (|uartir  wa^  mjiitid  with  lULjatnc  ii>ults.  Tin  uddrr 
had  cruM'd  til  \n'ld  iiihi  tiM'  milk,  and  (in  July  4th  the  cnw 
was  killril.  i'list-nini ti.ni  ixaniination  failed  tn  >h()\v  au\-  >i,i4n 
(it  lulurcul'i^i>  I  ithci  in  tlir  udder  i.r  elMwheie;  there  w.is 
h(i\ve\-er  some  atriijilix'  and  lihmsis  ol  the  (luailer  which  li.id 
M>  otteii  \-ielded  tuhen  le  badlii. 

Meanwhile  the  (  all  had  died,  when  eii^ht  wei  k>  old,  ot  Mune 
intercurrent  disorder;  and  at  the  po>t-mortein  examiiuUion 
there  was  lound  in  a  nnsi'iiteric  t;la.nd  a  little  tuberculous 
nodule  about  tlu'  >i/.e  ot  a  bean  containin.t;  some  casi'ous  foci 
as  larue  as  inns'  heads,  l-'rom  thi>  nodule  tubercle  bacilli  ot 
human  t\pe  were  cultivatetl. 

About  the  -arne  time  m  the  laboratories  ot  the  l\o\al 
('omiTii>>ion,  A.  S.  (irittith'  was  investi,t;atin,:,'  the  (]ue-.tioii 
whether  tubercle  bacilli,  present  for  any  reason  in  the  body  of 
an  animal  durinj,'  lactation,  may  i,;et  into  the  milk.  For  this 
])urpose  cows  and  ,£;oats  were  injected,  ^ul)ciitaneou>ly  and 
intra\eiiou-l\ .  with  variou>  types  of  tubercle  bacilli,  and  the 
milk  wa'^  te--ted  trom  time  to  time  by  the  inoculation  ol  t;uinea- 
])ii.:<.  These  e.\periment>  cli  arlv  showed  that  after  artihcial 
inoculation  bacilli  ma\-  ai)pear  in  the  milk  without  any  K^ion 
whate\-er  bein;;  di>co\xral)le  in  the  udder.  Incidentally  they 
revealeil  the  tact  that  if  bacilli  were  injected  for  the  purpose 
of  immunization,  not  mih'  mif.;ht  some  of  them  ,L;et  carried  to 
the  udder,  but  al>o  that  e\fn  such  as  are  of  luiinan  type  mit^ht 
make  their  w,i\-  through  the  1  pit  In  hum  and  i^ain  acces>  to  the 
milk  it-ell. 

These  experiments,   then,   like   <!iat    -f    Weber    ;>.nd.    lit/e. 

1  "Tlie  E.xcrctioii  of  luberclc  li.iulli  in  the  Milk  nl  Cnws  ,uul  (".oats," 
R.C.T.  I'm.  Rep.  Aiip.  \  ol    ni,  \<   ,si. 


i>A\r,i;K  or  iMMrxiziNc,  cow^  with   iivin(,   i;.\(imi       u-- 

coiulusivfly  clcnidnstratcd  that  it  was  daiii^i  rnus  toinjrrt  iuiiif^ 
tubtMTlr  bacilli  inti)  niikh  cdws  ami  iini\t<,  i/nyuii^  prcf^iunn  v  or 
lactatum.  But  kijcrtion  for  thr  purpose  ot  immunization  \va^ 
bfinp  practised,  not  on  rows,  but  on  calves,  and  it  remained 
to  hv  seen  wlietlier  tubtrck'  bacilli  of  human  tviie  will  when 
injected  into  the  heifer  calf  f,'ain  entrance  into  the  immature 
mammary  f,dand,  and  if  so  whether  they  may  remain  there  loni^ 
enou,t,'h  to  infect  the  milk  subs(>quently  when  the  calf  become^, 
a  cow,  and  reaches  the  period  nj  lactation. 

The  first  part  of  this  ]iroble-n  was  solved  by  A.  S.  Griffith  in 
collaboration  with  his  brother  F  Griffith'.  For  this  purpose 
they  inoculated  siibcutaneously  ele\en  heifer  calves  and  an 
adult  and  pregnant  goat.  Various  tvpes  of  bacilli  were  selected 
for  these  experiments  includinf,^  in  se\eral  cases,  the  attenuated 
bovine  bacilli  from  cases  of  lupus:  but  what  more  particularly 
concerns  us  now  is  that  two  calves  and  the  goat  were  injected 
with  bacilli  of  human  type. 

The  calves  were  killed  several  months  after  inoculation  and 
the  contents  of  their  immature  mammar\-  glands  tested  for 
tubercle  bacilli  bv  the  injection  of  guinea-pig^,  and  the  sowing 
of  tubes  of  culture  metlia. 

I  tic  contt-nts  ul  tlM'  tul)iili's  of  the  nianimary  glands  ulti-  obtained  as 
follows:  some  sterile  salt  M.luti.in  was  first  injected  into  the  milk  sinuses 
through  the  duets  of  the  tcu.  .ind  after  massage  was  recovered  together  with 
whatever  it   had   sm ;  eeded   iii   w.ishing  from   the  ducts  and   tubules. 

The  results  demonstrated  that  in  seven  out  of  the  ele\en 
heifer  calves,  including  the  two  injected  with  bacilli  of  human 
type,  the  bacilli  were  present  in  the  secretion  of  the  glands. 
In  the  1  ,i->e  of  the  goat  the  milk  was  tested  after  parturition 
l)ut  with  negati\i'  results. 

The  second  part  of  the  problem  stated  above,  namely  whether 
tubercle  bacilli  of  human  typi  ha\-ing  reached  the  immature 
uddt  r  uia\-  persist  there  long  (>nough  to  ( luitaminate  the  milk 
when  at  .some  ->ub>e(juent  period  lactation  ensues,  has  now  been 
sohid  ((implelely,  .\  curi.)Us  e.vjierieuce  which  oc(  urred  in 
("anibiidge  in  looS  -eeui>  peitiiieiit  to  our  in(|uir\-  and  worth 
lel.itin-.  ,\  ealf  belouLiing  to  a  neighbouring  herd  had  given  a 
'  H.C.T.  l-iiHil  Reptiyt.  .\pp.  vol.  lu.  yi.  04. 
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very  ilt't'initi'  n  .iflioii  tn  tiilirrnilin  and,  lia\inL;  t)i'(  r,  condi'iiinid, 
\va>  -riit  til  tlu'  l'alliiil(iL;i(al  Sclinnl  to  l)c  killed  and  cxanuind. 
riu'  pdst-inoi  trin  ixaminatu  >\\  was  cunductt'd  by  tlic  writer  in  tlic 
jirrx-nri'  of  A.  ^.  (.ritiith.  Nothiii.y  suspicious  was  found  \nitil 
thf  nii-iiitrrir  -land-  were  rradud,  when,  after  can'tul  >canli, 
a  little  nodule,  ■>!  areel\-  a>  lar^e  a--  a  pea,  was  found  in  one  of 
these  l;1,iih1>.  Tiie  nodule  was  obviously  tnbereulous  and 
1  ontained  acid-fa-t  baeilli  which  C.rithtli  at  the  time  pronounced 
to  be  abuornuilK-  Ion:,'  for  bo\ine  bacilli.  They  were  sub- 
seqnently  recovered  in  pure  culture  from  .i  ,t,nunea-i)iL;  which 
was  injected  with  .ui  emulsion  of  the  nodule,  and  m  due  rovu-se 
j)roved  to  be  ordinarv  tubercle  bacilli  of  human  tvpc. 

How  had  hinnan  tubercle  bacilli  ,t,'ained  entrance  to  this 
calf?  Tin-  (piestion  cannot  be  answered  with  certaintv ;  but 
a  solution  mav  be  sn,cri,'ested  with  -ome  contklence.  It  was 
ascertained  that  at  the  farm  where  the  calf  was  born  an  attempt 
to  immunize  the  h- rd  had  been  made  some  time  previouslv, 
and  it  is  jtos-ible,  thou.i^h  this  cannot  be  detinitelv  asserted, 
that  the  mother  of  this  ( alf  had  been  one  of  the  animals  which 
had  reciixed  an  intravenous  injection  of  human  tubercle  bacilli, 
and  that  tlu-e  had  ,:.;ot  into  the  milk  and  subsocjuently  infected 
the  calf,  just  as  is  known  to  have  occurred  in  Weber  and  Titze's 
case. 

Shortly  after  this  experience  f.rii'tith'  had  the  opportunity 
of  .•xaminmi;  the  nulk  of  two  heifers  from  the  same  herd. 
rhes,>  animals  were  known  to  have  recei\ed  nunuuu/in;;  in- 
jeciion-  of  tubercle  tiaeilh  of  human  tvi>e.  intravcnouslv 
-oine  two  vears  pre\iou-l\-.  The  re-ult-  of  thi-  in\-estii;ation 
-bowed  th.it  the  nulk  of  one  of  tlie-e  animals  wa-  cjijiable 
of  Iran-mittiim  tuben  ulo-i-  to  L;innea-pi,L;-  injei  ted  with  it; 
and  from  -ome  of  the-e  uiuinea-jiiu-  \\ere  obtained  cultures 
e)f  tubercle  ba<  illi  of  luuuan  tviH\ 

it  i-  true  that  -imihu'  exiierieuce-  do  not  -eem  to  ha\e  been 
met  with  in  t.ernianv  where  t\.o  selei  ted  -tram-  of  tuben  li' 
baeilli.  known  as  tauruman  and  bovo-wi,  ein  n'-peet  i\  civ,  ha\e 
been  u-ed  tor  uumunizini^  cattle:    tor  Weber  and    iit/,e  le-ted 

'   ■•  HiiiiMii  Tiilien  \r  !t.i.  illi  m  tin    \\i\k  ol  a  Win  iii.itol  Cow,"  J,, mil.  ■>/ 
!-iilh  7,  iiiiil  lUuliiU'l.  mi  \.  vol.  .\vn. 


M  111  10  ri.oSIS  IN  MAN  :  r.ONi;  AM)  jdl.N  1  I  l!;i  Kc  riJivis  (\J() 
tile    inills'    (if    Ji)    1|(  ifcl-    illji'Ctid    wllrll    r;iK(>    With    ollr    Ol    litlui 

III  tlu'-f  -t!:iins  witlnuit  lindin.L;  tubcK  Ic  l),;i  illi  m  an\-  maniple'. 
.\r\'crtlicli'>s  tlii'r\-iil('ii(  r!,'i\t'ii  al)()\'f  i>  >ii!ti(i('iit  tn  show  that  it 
will  not  (111  to  inject  li\in!^'  tuhciclt' bacilli  into  heifer  cahcs  whic  h 
arc  dcstiiiril  to  hi  •conic  milch  cows.  Whether  it  is  ])crniissil)lc  to 
ininiinii/e  in  tlii-  \\a\-  (  ahi  ^  intended  tor  tlu'  hntclicr  is  another 
(jnestion  It  r-  ol)vion>  of  course  that  the  danger  arising 
Irom  Contamination  of  nie.it  is  as  nothing  compared  with  that 
ari-ing  lioin  contamination  of  milk;  for  the  former  is  cooked 
and  the  latter  consumed  raw,  and,  moreo\-er,  fre<piently  gi\en 
to  babies.  Xi'verthelcss.  even  if  it  wcri'  considered  safe  to 
practi>e  iiiunnni/ation  in  this  w.i\-  with  certain  regulations 
and  restrictions,  it  is  doubtful  whether  it  woukl  be  worthwhile 
if  brood  stock  had  to  be  ixcluiled.  The  fact  is  that  whatc\t'r 
be  the  method  of  immunization  employed  the  immunity  pro- 
duced is  not  of  a  high  order,  and  is  variable  and  somewhat 
transient;  and  it  is  probable  that  the  snppre.ision  of  bovine 
tubcrcnlo>is  may  be  brought  about,  not  only  more  safely,  but 
more  surely,  1)\'  Hang's  UHtliod  of  rcino\ing  the  cah'cs  from 
their  mothers  and  bringing  tiiem  up  on  sterilizi'd  milk  or  on 
that   taken   from  non-reacting  cows. 

II 

Tubercle  Ihwilli  from  Bane  iiiul  JmUl   fiibereuliisis. 

Two  important  i)aper>  on  this  subject,  by  liastwood  and 
F.  Griffith  and  In  A.  S.  (irif'fith  respertively  ha\e  been  written 
sinci'  the  rest  of  this  book  was  in  paged  proofs.  As  it  is  im- 
possible to  incorporate  the  results  in  the  chapter  dealing  with 
the  subject,   a  sununary  will  be  gi\en  here. 

luistwood  and  F.  (irif'hth-  examined  material  obtained  by 
surgical  operation  from  .;i,;  Juiglish  cases.  Forty-seven  of  tlu'se 
ga\i'  iiegatixe  results,  neither  causing  lesions  in  guinea-pigs, 
iior  \ielding  cultures  when  the  spleens  of  the  inocvilated  animals 
Were    -own    on    tul)es   of   egg    medium,      h'riim    five    cases    the; 

'    I  iih.  Aiheii   II.  (I    Kaiserl   (ic^iintt/iiil^niult .  Hi'ft  m   pp.  171,  iS( 
-  "The   Characteristics  of  Tubercle    Bacilli   in   Human    Bone   and   Jmnl 
rul)eri  ulo^iis,"    Jiiurnal  "J  Hvginn'.    iiiHi    vol.   .w.   p.   Jt7. 
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inati-i'i.il  wa?^  imt  Mlitainrd  Hdin  the  jnints  oi  honc^  attfctid 
I'ut  liiiiii  ^diiic  distant  site.  'I'lu-i  aic  jnit  (Ui  irmrd,  l)ut  arc 
nut  iiKliuli'd  in  the  >tati-ti(^>  dl  tlu'  t\|ii  >  i>l  liacilli  Innnd  in 
hone  and  jnint  tni)(T(iil(i>i>.  All  livr  (.imn  yirldrd  haiilli  ul 
human  t\|K'. 

I'luTc  rcni.iin  jAi  caM--  fr<ini  wliicli  rnJtinTv  nf  tnhrrrlc 
batilli  wcic  (li)tainfd  tluunuli  L;nin«a-i)i^v  imx  ulatrd  with 
material  ri'nuucd  din-i  tl\-  ircin  an  attn  ti-d  Imnr  nf  jnint  nr 
from  an  ,d)>(ts-'  in   the  nrii^lihnutlinnd  n|  >u('ii  ,i  li>inn. 

TIk'  rnlturcs  nhtaincd  tmni  tlu^r  ciscs  wcrr  aiti-r  due 
in\a'>ti(,'ati(iii  classitird  as  follows: 

I'ypt's   i\f  'J'lihi'nli-  ImicHIi  (it  ni/fcioil  .U'.'   Poiads. 


Akc  I'rriMil 

\. 

1,  nf  C. 

;isr . 

1 liiiii, 

111 

Hi 

i\  ine 

At 

yi'ii  .il 

o-,i     yrir-, 

47 

31 

14 

2 

i-io     .. 

loS 

75 

31 

2 

lO-I(> 

(>^' 

52 

7 

3 

li>--'5      ., 

15 

12 

3 

— 

over    J  5     ,. 

■=9 

26 

0 

3 

Total 

26X 

196 

55 

10 

Till'  iitTctntai^fs  nt  hn\ine  infection^  arc: 

All  a,t;(>  (35  out  of  2f)i)  ...     jri  \h-v  imt. 

UiidcM-  10  years  (43  out  of  133)    ^q-o     ,, 
Over  10  years  (10  out  of  io())         <c4 

A.  S.  (iriltith  has  knuUv  lonnnunieated  to  the  writer  for 
inrlusion  in  thi^  ^unuuary  tlu-  rcMiit--  of  his  in\(  ~ti;.;ation,  which 
at  the  nmnient  of  writinj^  ha\t-  not  \'ct  appeared  in  ])rint.  The 
in\'esti,i;ation  euihraces  i  ;(>  completed  cases.  2j  hein.n  froni 
Scv)tland  an<l  the  rot,  loq  in  numhei',  from  luii^land.  'i'o^ether 
thev  yielded  iS  jier  cent,  of  ho\'ine  bacilli. 

The  fnllnwiiin  aiKiK'.^i--  >ho\\s  how  the  liii\  ine  infections  were 
di^tribiitcd  betwecu  the  Scotch  ,ind  haiuh-h  casi'.-,  and  anion;,' 
tile  children  of  difterent  af.;es. 
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'/")■/'(•  of  luhcnlc  lUicilli  foiDul  in   hmw  mi/  Juiiit 
I  nhili  idi'sis. 


Total 


1 119 


I'iiif^land. 


Aui    IVlKiil  Nci   iifC.'iiso^  lUliii.i 
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In  view  nf  tlu'  if^ults  (if  tliesc  two  recent  and  (■omj)rehen^i\e 
invtstitrations,  carried  out  in  the  laboratories  of  the  Local 
(loveiniiicnt  Pxiard  and  of  (  ainhridi.'e  L'ni\n">ity  resi)ecti\-ely, 
it  is  clear  that  the  otimate  hitherto  entertained  of  the  part 
plaved  bv  boxine  baiilli  in  human  bone  and  joint  tubt'rculosi^ 
imi-.t  be  r(  \i<rd.  \\'hate\'er  may  be  the  proportion  of  bo\'ine 
infection^  in  foreign  countries,  and  as  to  thi>  wc  cannot  vet 
sjieak  with  am'  rdiilidence,  in  England  at  any  late,  it  would 
appiMi-  that  liiine  and  joint  tuberculnsis  is  caused  by  the  bo\'ine 
liibeicic  bai  illiis  in  about  one  cave  in  ti\-e,  takini,'  cases  at  all 
a;'i'^.  and,  ,011. hil;  children  under  ten  \"i'ars  of  aL;e.  in  more  than 
one  in  1  \(i\-  tmir.  in  Scntland,  it  can  hardiv  be  dimbted,  the 
prii]Mirtion  'A  bovine  infections  i>cnnsi(U'rabl\-  hi,L:her.  amounting 
in  <  ii  illit  h's  scries  of  cases  to  a  little  o\er  mie  in  thret'  in  children 
of  thi>  ape.  r.ut  the  e\trrniel\-  high  piMportiun  nf  biA'ine 
infections  clainii  d  b\'  lMa-.er  (namely  almost  two  out  of  e\X'ry 
t liii'ci  has  not  liecn  conrirmcd. 
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.1    Xiu    Snh-typf  I'/    l  idntilc  lUuilli. 

Ill  tin  ii  111  lilt  in\"esti},'atiiin  I'l  l"iiu- ,inil  |niiit  tulKnuln-i- 
wliuli  \\i  li,i\i-  pi^t  rr\-if\\ril.  lui-twdod  ,111(1  1".  <iiirtitli  lint 
with  -ii.iiii-  (i|  tiiluTilc  l>,u  illi  wlinli  tlir\  i  ihi-kIci  i  d  to 
hr  ,it\|Mr,il.  Nil  !">•-  than  lo  nf  tlirsc  -train-  wnc  ulilanird 
tnuii  Jfii  rasr>.  Tiuy  are  said  d  i  ha\c  n-iinhlnl  i  ahn  -  w  hull 
tiir  aiitlidi-  had  alirach"  sttulirti,  nanicly  t\\n  fimii  tin-  \^'vj,  i-rr 
I>.  4()())  and  mir  Ir.ini  a  i  hild  with  tnhcri  nln-i-  nt  tin-  \iitchral 
(iilninn  i-rr  |l  ihi.ji,  Thr-r  -train-  jiosscsscd  thr  \iinli  mi  fur 
the  rabbit  of  the  hninan  t\  jn-  and  the  i  ultnral  <  harartcr-.  niinc 
(ir  Ics-.  (if  the  l)n\inc  t\|i('. 

'I1ir  aiithiir-  di\i(lrd  thc-r  i  ;  atx-jiiral  -train-  intn  twd  ^run])- 
which  wnr  tn  be  ili-tin:;ni-hi  d  tidni  each  dtlicr  b\  their  urowtli 
(in  -eruni  (Im  .nt.  p.  Ji)3),  While  ,ill  were  dy-i^ciiii  on  a,i;ar.  pnlati  ■ 
and  broth,  -e\cn  produced  x-ellow  pigment  wlien  L;riiwn  on  -nit- 
abl(>  sernni-  ,1  char.icteri-tic  nf  the  Innnan  t\pe  !-ee  p.  _'H())- 
while  -ix  (lid  nut.  Ihii-  the  tnniui  wmild  -eiin  in  be  more 
eliiseh'  allied  to  the  hnm.in  ,ind  the  latter  to  the  bo\ine  l\'i)e. 
rile  former  ar(  ])eiliap-  "  (l\'-,L;onie  Innnan-"  and  the  latlc' 
"attenuated  bovine-."  The  author>  h()\\('\'er  do  not  f^o  a- 
far  a>  thi-.  bnt  i  onfiiu'  them-ehc-  to  a  -t.iteiiient  of  tlie 
faet-. 

A.  S.  ( iriltith  al-o  has  met  wit  h  t  lie-e  d\>i;onie  Innnan  -train- 
(towhii  h  we  ha\e  already  allnded  on  p.  ()j,(.)).  Four  of  them  were 
described  by  him  in  his  recent  report  on  tnl:)ercle  b.ieilli  derixed 
from  -]intnm'.  The-e  -train-  aic  -aid  to  have  puKhieed  in  the 
rabbit  and  L;iiinea-pi,u  the  ii;itho,u'enic  eitei  t-  of  -tandaid  h'lnian 
tubercle  l^acilli.  and  to  ha\c  re-iinbled  human  bai  illi  al.-o  in 
their  mode  of  i^rowth  on  st  rum  .md  ,!;l\"cerin-sermn.  It  \\a-  in 
respect  of  their  !;ro\\tli  on  uK'i  ei  in-ai,'ar,  l;1\i  erin-potato  .md 
givccrin  broth  that  thev  weri'  atypical.  "On  these  media," 
<>ril'tith  say-.  "the\-  weie  dyst^'onic.  and  disjihwed  characters 
which  would  ha\(  entitled  them  to  cl,i--ituatioii  with  bovine 
tiibeicle  b,ieilli." 

*     1  (fV.Cef.    !<}I'*.   I.   }'*-    721. 
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I'.iitli  I'lastwdod  .mil  I.  dnlliili  ,in<l  A,  '-  <.iittitli  tniiinl  tint 
ihr  ,1110111, ilnii-,  (  h.iractcr--  of  L;ro\\th  ol  iIhm'  -^tMiii-  were  -t.iltlc 
.111(1  ,i|i|i('ait'(l  (■on^t,intlv  on  i([ir,itril  (  ult  i\  ,itioii  <  oiitimn  il  (i\ .  r 
two  \c;ns  .iiiil  iiiorc,  A.  >.  (  iiillitli  -tatcs  tli;i'  Iw  itii.ikN  tin  111 
as  "st.ihli-  IK  w  \MMoti(-.  ol  till  tiihcnlr  l>,irillu^"  ,iiiil  "on 
•  ii'iiniit  ol  thru  I  lo-i  T  II -1  iiihl.mi  r  to  tlu  liuiii.iii  tli,in  tlif 
l»o\  lllf  tvpi"  he  lilo\i~ion,ill\-  1  l,i~-.ilir-  tlliill  ,l~  ,it\lilial 
Iniiii.iii   tiihiicli-   harilli." 

With  ir^pci  t  to  )iiL;niint  i>ioiliirtion  A.  >>.  <iiillitli  points 
out  that  the  |iro(liirtion  of  or.uii^c-vclinw  pifjimnt  1)\-  l)a(  illi 
iif  hiiiiiaii  t\"i)c  <l(i(->  not  01  rin  on  iacia-  -1111111,  hut  only  on  --urii 
as  is  itself  ol  ,1  rich  golden  colour.  (  )n  palcf  -aiiiplr-  of  ox 
-oruiii  tiir  roloiii  i-  \arial)li'.  and  on  colourless  stiinu,  -ucli  as 
is  usuall\-  oht, lined  from  tile  calf.  pif,'.  i;o,it  or  hoi-e,  the  ciiltiires 
of  human  tiihen  le  ]).icilli  aic  ,i,'revi'-h  and  not  ])iL;niiiited, 

(iriffith  att.ii  lies  con-ideralilr  imiioitance  to  this  payment 
l>ro(luction.  and  jioints  out  th.at  cire  shnuld  b(  take  n  to  emiiloy 
a  serum  which  has  been  found  to  civ  a  t^nod  nranj^e-vellow 
colour  v\ith  cultme-  of  liuiii,in  tvpc  lie  himself  alw.ivs  u-ed 
serum  from  tlu-  ^ame  cow,  which  w,is  hl.d  at  intervals  for  the 
purpose  (if  alfordinu  a  1  ulture  medium.  If  attention  had  not 
been  directed  to  thi-  point  "the-c  -train-."  as  (iritVith  himself 
points  out,  "-.voiild  h.i\e  been  i  la— ilied  a-  dv-uonic  with  the 
pathof,'enicity  of  standard  hum, in  tubercle  bacilli."' 

Tile  pos-ibilitv  of  arri\-in,u  .it  -uch  .1  conclusion  in  the  case 
of  strains  of  this  kind  ,'ind,  consi^iuentlv,  of  re^'ardiim  them  ,is 
attenuated  e.\;imp]es  of  the  bo\iiie  t\pe  ratlier  than  d\-i;omc 
examples  of  the  lium.m  tvjie  h.i-  ,111  im]iortant  beaiiiiL;  on  the 
problems  we  were  discussinu  in  the  clia]iter  on  lupus  i-ee  foot- 
note p.  fi;o).  in  lupus  it  is  fairlv  clear  th;it  we  lia\e  to  d.al 
with  strains  of  bovine  (as  well  as  of  human  type)  with  attenuated 
virulence,  and  if  as  seems  possible  we  may  sometimes  meet  with 
dysf^onir  strains  of  Imnum  tvpe  also  from  tlii-  source  the 
t  lassification  of  the  bacilli  into  bo\ini'  and  human  becomes  very 
difficult.  To  this  difticultv  perhajis  some  of  our  ill-success  in 
seekin,?  the  cause  of  attt'uuation  of  lupus  bacilli  is  to  be  ascribed. 

A.  S.  (iriffith  has  informed  tlu^  writer  tliat  in  his  as  vet  un- 

Dublishofl    in\'esti['ntion    oi    bone    rtur]    ioint    t  nbierrn!  wis    In,    line 
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Inllllil   ll\r  ailililldll.ll   .lt\'ph  .ll   -ll.lill-   -miilar   to   IIium'  ilr-i  Illii  il 

■  ilii'V  1  In  Jill  In  Inn  In-  I1.1--  nut  w  it  h  muc  ^liam  from  an  ah^ros 
in  the  tliiL;li  111  ,1  LUM'  (jf  ifi\iial  j^laiid  tiiliMc  ulo-i  vvliich 
(litlrrcd  fK.ni  Mill,  I  atypical  strains  in  ,i;iov.m,!^  liki  tlic  tininan 
typi'  and  |)osst'ssin^,'  attenuated  \inilrnic;  thus  n  m  nihliiu'  tin 
aftrnuati'd  str;iiiiv  nf  Iniman  t\iic  "Ittaincd  from  lupus. 

\t\-|iiial  ^liani->.  niinc  01  ii~-  i  ouforinin.i;  to  tin-  human 
t\|u  .  hilt  L;iii\\ini^  liadK-  mi  hiotli  li,.\i'  l)(iii  dcscrilu'd  hotli  hv 
I 'iii;irnianii  and  hv  liunkhardt  (p.  _\;o).  I'lioc  unr  |)iol)ahl\ 
similar  to  the  aU'piral  strains  now  undfi  1  iin-^idciation 

What  is  to  hr  tlu'  piaic  in  oiu  ( la-silicatioii  of  tub'iclc 
h.K  illi  (it  this  niw  kim!  (jI  harilhis  which  has  latdv  criuri^cd 
Iroiii  oh-,  iniiv  p  it  to  he  looked  upon  a-  a  new  ~nl)-t\'|)e. 
a  -olution  towards  wliiih  <iritfith  tend-  to  iik  lim  .  or  should 
it  be  reU'irded  men'h'  as  a  \ariant  o|  the  human  t\pe"  it 
is  too  cnlv  to  att(  111)11  to  an-wcr  this  .piotion  :  hut  we'  would 
point  out  that  while  thri  e  -rade-  of  eultural  potentialities  lia\e 
been  iredit.d  b\-  i-;a-tW(iod  and  b\-  A.  S.  dritlith  t<i  the  bo\ine 
tuhi-r(  le  tiac'lhis,  but  two  has'i  been  .illowed  to  tile  human  Ivjie 
(p  .'.571-  I'eihaps  the  siiiiple-t  solution  would  be  to  allow  the 
same  number  'd  ;;iades  nf  t  ultural  1  liaraeti  rs  toiKcA  of  the  tvpcs, 
and  to  repaid  these  'so-c-alled  "at\-piral"  strains  ,is  (h'Si^onie 
\aiiaiits  of   the   human   tvpe        Ihi^  sohitioii  niav  possibh'  be 

ob|M  ted    to    oil    the    Llldimd    that    it    m\e-,    ton    niucdi    WelLlht    to 

(iittereiiees  nf  p.ithn-eiiii  it\  and  ton  little  to  those  of  \cj,'('tati\e 
capacitv.  And  it  must  m  all  fainie—  be  admitted  that  if  this 
solution  Wiie  to  be  ai  eepted,  the  1  ultiual  eliararters  of  the  two 
tvpt's  would  o\eiiap,  and  we  -hniild  be  faced  with  tile  further 
(htiieiiltv  that  in  eac  h  t\pe  we  -hoiild  lia\i'  to  admit  the  exis- 
teliee   of   attenuated   members. 

Ale  we  then  (lri\-en  to  roni  ludi' th.it  i;idwtli,  eliararters  and 
\aiuleiH-e  are  both  unstable?  If  >o  what  beinmes  of  the  dls- 
tinetion    between    the    tV)ies    them-eh'es'r 

That  the  t\-pe-  reall\-  exist,  in  the  main  clear  and  distinel. 
can  liardh-  be  doulited.  'Ihese  anomalous  strains,  it  tnti'^t  be 
remi'inbered,  are  the  cxcfption  :  and.  \\hate\-er  we  mav  think 
of  them,  they  cannot  uj)set  the  broad  distinrtions  which 
separate'  the  gri'at  majority  of  tubercle  bacilli  into  three  types. 
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the  Use  of  Autifurmiii  fur  raisiia:   Pniiuirv  <  ii/tiires. 

A,  S.  Cil  iU'llll  ll"\\  tr|ii  i|  I  -  l.i\  mil  .ili|\  nil  ill-  111  \\i  1  nutllcMl 
f'll'Htlnllrd    (III    |i.     _'Ii)l  ll     will    111      I  (  niillllll  II  il    ill, it     ill-    Inlinil 

tli.it  till  iiicM'iK  (■  (i|  ,1  liltli  .lilt  ill  ii  null  111  till'  tliii  1  ,11  til, illy  ii^nt 
liH  -iiwiiiL;  the  ii;ltiii(-^  \\.i>  iKit  (liti  mil  iil.il  tu  llic  growth  nf 
till-  li.n  1II11-.  .111(1,  iiiiiiriiv  ll ,  lli.it  ll  w.is  iii.i(i\-isablc  til  w.iit 
until  .111  .iiitih  ll  iiun-^iiiit  111,,  iiiixtiiif  li.ui  lirimiK    -u  lliiiil  tli.it 

it    W.l^    |»)--ll)|r    tn    1  clItMlllL;!      it.        Ill-    tllilrfiilc   (li-|irn~iil    "I'll 

till- 1  1  iitrifii^iii::  .iltii^^ri  liii  ,  .111(1  iiniily  ^1  '\\i  i|  -iii  1  1  -,-i\  1  i  iilt  iirt-s 
(iDiii  a  inixtiiii'  111  ^[Hittini  aiul  aiitilnmiiii  .ilti  i  \  .n  \iii-  intrr\'als 
111  tunc. 

Till-  nirtlmd  siicci'cdril  in  j'l  mt  nf  ;i  i\|iiiiiniiit -.  1  In- 
-iccii't  I  if  ^iiri  (■^-^  iv  the  -I  i\\  iiiL;  nl  .1  --ii  ii  -  '  it  i  lilt  in  i--  .iltri  \  ,ii  imi^ 
pi  liiid-  111  i\i)ii-uii'  tn  till'  .mtifiiriiiiii.      I'm   with  ton  -Imii  .ui 

(•\[)n-Ulf    tlu'    iNtranrnll-    h.utili;i    .llr    lint     .ill     kllliil    .illil    \mI1 

o\fii,'i(iw  the  tiilnnii'  harilli,  and  witli  tun  Inrij;  .in  fXim-nrr 
till'  tiih(  Ti  k'  b.uilli  aic  ifiidncd  inr.ipablf  nf  L^rowini^.  driliitii 
at  liist  iwi'd  an  additinii  nf  3  |>rr  rent,  nf  .intifm  iiiiii  tn  the 
^putinn,  .ind  rvcn  with  tlii>  wr.ik  niixtinc  hr  fmind  tli.it,  in 
I  ;  niit  of  till'  Jt»  sucii  >-tiil  cxpii  inii'iit^,  altiimi-h  aftn  id 
iniiiiitr--  rxj  injure  riiltnics  sow  11  \i(lil(d  1  Mill'  ,L;rnwth>  of  tiiln  irlc 
b.irilli.  altiT  .i  tiiithn  rx)in^uic  of  5  01  in  niiniiti>  tlii-  lubrs 
sown  icniaiiu'd  i  innplrti'K-  >t(rilf.  hi  mir  r.isc  .1  tiibf  miwu 
5  niiiuitcs  after  iiiakiiii^  thr  mixtiirc  viddcd  abiir.dant  ^^rowtli 
of  ordin,ir\'  niii  ro-oi^anisin--,  onr  sown  .itti  r  10  ininnti-'  L;a\t' 
a  puri'  culturi'  of  tiibt'irlr  bai  illi,  whilr  tiil)(>  -own  aftii  15  .md 
JO  minutes  remained  sterile.  Thus  the  liinit>  of  time  awiil.ible 
for  siicressful  itiltuii'  in.iv  be  brief,  (iiitlith  thinks  th.it  this 
is  espc'cialK-  the  ra>e  with  thin  sput.i  ;  with  thick  sput.i,  mi 
the  other  hand,  tulierele  b.iiilli  may  Minutimes  be  riilti\-,ited 
from  mixtures  after  24  hours^. 

What  i>  the  bist  i)eri '•iitaiie  of  ■intiformin  to  add'    Sh'    -Id 
we  add  little  and  allow  long  intei\als  between  the  -uceossive 
sowiriijs,  or  add  much  and  sow  the  tubes  in  quick  succession? 
'  Lancet,  mill.  I.  II.  7^  \. 


( i,St , 


All!   M'l\ 


diitlitli  f,'()t  K'KhI  result^  \miIi  .i  5  jht  cfiit.  .uldilioii,  l.ui  In 
nil  Mr  it'Ccnt  fXpcricDcc,  w  liii  h  has  hccii  tnadi  with  I  uIkk  uluii-, 
aiuin.il  tisstU's  a-  \\i  II  a-,  wnli  .|iuHiiii,  lia-  liil  linn  |m  tlu'  (on 
elusion  "that  It  1-  iiu.K  aih  antaKfoiis,  cspcciall\  win  n  dtalniu 
with  trnai  inii>  -inilnin.  t^  iim'  liit,'h  ptTcfntaf^i's  ot  .intili)innn 
with  >hiirt  (xpovun  ili.m  \<<\\  jicict  ntai^o  with  Inni.:  lAixp-inr  ' 
A  siniil.ii  M;iiniMn  li,i~  Imm  n  iNiiit-Mil  |i\  Mc  1mi!\i  an  and 
KniiwU-'.      I  (.1    K.iilini    iiM    with   -pnlnni  '.iitlith   iinw    rt'coni- 

nii'nd-  .III  ,iddiii..n   ..|    1=,   ,.,1   .  .  nt    ..j   anI.M ui  Ilicfii-t 

sowiiijL;  --hMnld  In-  madr  mu  oi  twn  miiintr--  attci  nnxtiiK 
acconlinK  to  the  consistency  of  the  siiMtnm,  ,iiid  ihur  int., - 
at  lca>t  (Ui,t,'ht  to  be  sown  \\it!iiii  thf  111-1  |i\f  niinntc-  ilicn 
afirr  the  intti\al>  mav  he  Idiii^n  a  bunt  li\  r  niniiit<  -,  i-jm  <  m1I\ 
it  'li'  -|iiilinii  nniain-  un'h--(.|\  i  <1  and  inn<  iimn-..  I  lu-n  1-  no 
iind  In  -(,\\  mill  -  afii  1  twi  nt\'  niinnli  -  m  altir  the  -iuiImiii 
lia~  1  iMiiiiirti-'ly  di.-Mihcd.  ■ 

'  Jiiint.  of  Citmp.  Palhiil.  lui'l  llcuip   v^il    xwn,  jMrt  j. 


INDI.X    Ol'    ^l  |',Ji;(   IS 


Abbrt-viauons.   l.  =  tulH-rtulo.si.s,  i  1.  =ui1ki,Il-  bacilli, 
f  =  fi)i>tniitr 


inccs  I 99 
on   tonipcjnitKdi  of   thf 


(I'll  hmlli) 


Alxlominal  tubtTtulosis.  typ-N  ol  t  b.  louiul  (iii.m)  --.Su.  tabic  58.;  al«l.)iuinal 

.-riKin  of  piilinonary  tiil)er.  ii|.)M>    i^i.    MiMun.irv    170;    T.  of -nesenterit 

Klan(l>  in  laws  of  plithisis  174 
Abortive  infittions  ji,  (15.  Oi),  (id^ 
A.iclfa>l  xroiip  of  bacilli  198:    adil-fast  baiilli  in  luilk  i,.,     m  ml.,  rciilou^ 

liMons  in  Hwme    404,  in  Johncs  disease  j.ift  .  .icid-last  stifptotl 
Aculfar  ;nes>,   tlfxrees  of     1,.,,     may   1k'  Uf[>endcnt 

culture  Miediuiii     199 
Adaptation  of  t  b.  to  conditions  of  aiiiih  ;.il  .  nllure  2o\,  at,,  j,S', 

.'o<j.   J  j(j :    conclusion    242 
Arc  when  infection  occurs  (in  man)    1  (i  ,    (in  tfie  ox)    -;8i 
Air  passages,  freedom  of  entry  of  air-lMirne  bacteria  iii'to 
Antelope,  instances  of  T.  in    48^ 
Anthracosis.  a  chronic  process    148;    p..il.il  ..I  ciitiv  ol  tli 

anthracsK  in   the  f;iMnea-i>ig    147,    expiriment.il     14^ 
Antilcrinin,   use  ol    in   raising;   cultures   of   t.b     from   sputum,' etc     nS    (..s, 
Arneiituu-    Kepulilic,   frecjuency   ot   suiiir   T       {i)i.  1,    j.^s  "      ' 

Arkansas,  (  >klalioma  ami  Te.vis,  r.nuv  oi  luhrn  uI>ms  in  svmiic  ,dlu»r,l 

"lid   in    llie   forests     ^i)(i 
Aspiration  of  t.b.  into  the  lun^,  a  soim 

1(12,    105,    (^7,    500,   (in   ai>es)  3171 
Ass,  rarity  o|   I",  in     )(7:    experimental  mlc.  tion 

to  inlet  imn    »i[h   etpiine   b.uillif'      |Si  | 
.\ssortati\i-   iii.iiin),'    ^.' 
Atteiuiation  of  t.b. — see  •  St.ilnlits 
Atypical  t.b     J14,   <oi  f, 

the    horse     ((14,    400. 

joints    004,  o  '0.  ()Si  ; 

.\\  l.in     llll.rM  |i      ii.il.llll 


I4« 

I  cirlioii  : 


n.itur.il 


lo  I  lin 


<l  error  111  Iccdini;  1  \|jei  iiiienl- 


it   more  -.11^1  cpliljlr 


■  I    tyiie" 
.i54.  .li''.  .V"i.     Irom   the  pij;     (oj,  400,  o«i  .      from 
470;     from    111,111,     phtliisis     ^ijf,    1,81:     hone    .inii 
lu[)us    I.I  7,  ojo,  0^7,  0.^5.  (.(0,  049 
ir  uniltr  " /;    Itihenulosis" 


fi.  /)»-uJ/Si.'Mii,  inhalation  ex|>ts      1  (ft  ,     feeding  expts.     lOj 


fi.  tiiheniiliii 


l>i 


iscovery     37:     relation    to    otluT 
to  the  diphtheria  and  streptothrix   groups     198 
M.'rphol.ipcal  characters    198.^-' j:     branching   19. 

of    human    and    bo\ir.e    t  b     umler    v.iriou-,    c 

forms  sometimes  in  sputum     jj) 
C'.illiiral  iharacUi.-,   .'oj,  ;o),  ^09,  ^2^.   pi^iiunl.m 

diagnostic   value  of   j^i,    relatue   importance 

and   virulence    byj,  OS 3 
Virulence  f<>r  various  animal  species    Jii  et  seq.. 
Cla.-sificaliiDi  190,  299,  ()f)3,  083;  atypical  strains 

a  new  sub-type    r>8o :    ditlerencc  of  Mriileme 

tyjK's  no  mere  difference  of  tlef-ree     zii,   1,1,,  1 
Mc.hjJ:.   uf.:,lai:!tiig     199;     of  c;ik:v,itiii(j     116,   Ooj 


acid-fast    bai  ten, 


and 
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iMii;\  OF  sriijKCTs 


virulence 
iMxt.inii-s 
~'i     \  ini- 


"iniMn 
'i;    I'l' 


Minlipcation  jSi).  ^i  7.  ^41)  — sec  alM>  ■' Stability  nf  type  "  ;  adaptation  to 
tilt.'  mnditions  nf  artituial  ciiltivatinii  jji) ;  of  bovine  bacilli  to  glycerin 
broth    200,  -22,  2jO 

Numbers.  Conip.irativc  nuiiibeis  nl  1  I.  m  the  lomn^  1,1  v.in.ni-,  species 
of  animals  4().(,  535;  relation  ol  iiiiinbers  to  susceptibilitv  of  tlu; 
species  .p)|f:  presence  in  normal  tissues  7.',  y)-j,  003;  sisJMe  but 
not  viable  in  oKl  le-mns  71.  doo;  (lisseiuination  alter  subi  utaneous 
injection    1^},,  h'jz 

The  Iliiiiian  Type.  \  irulencc  for  calj  25.5;  results  ol  exci  jitional 
severity  254,  25H;  chronic  lesions  in  eyes  and  ]iatils  ->5i) ;  luinute 
non-progressive  lesions  coniiuon  25.5;  death  .dtei  intravenous 
injection  257;  inHuence  of  dose  in  intra\ennus  injections,  table  205; 
elfect  of  enormous  doses  injected  subcutaneou' '  /  250,  250; 
for  the  fa/)/)!/  270;  death  after  intiawnous  injection  270, 
of  progressive  tuberculosis  277,  2S0;  e.xieptional  iiMili-.  _■ 
lence  for  the  pig    403,  408.  table  405 

The  liinim    Type.      X'lriiKiice   of   strain>    fron,   tin    ,i\    iNill    • 

with  that  of  those  from — man  335.  35"^;  piK  .V'-'.  Iior^e  ,  -i,  ).... 
portion  of  deaths  caused  by  bo\  ine  t.b.  in  various  kinds  of  human  'I 
<>58;  are  bovine  bacilli  less  \irulent  for  man  than  human  t  b  ?  630; 
lesions  produced  in  calf  232,  in  rabliit  273;  dust  ,  cm]>l'ived  l.rditki- 
entiation  of  type    2(>i),   2.S  ^ 

"^lie  Avia)i  Type.     Cultural  eh.uacters  2oij ;    variability    210;    apiunxi- 

mation   to  those  of    human  type    210,    205  f;    peUicIc  formation  on 

broth   2H;  cse  of  eiiuilsilicatioii  2  30.     Found  iti:  various  birds   3^7; 

localized   lesions  of   the  pig    405.   man   <>4f>,   '103,   1)06 ;    ox    iS.S;    iiiicc 

431,  431):    rats  44  ^,    440;    rabbits  427,   428;   no  relation   to   J. 'lines 

disc.ise    ,588;    or  t"  lupus    0(().      />Hf«/M);  "/' /(/c  in  culture    ix\ 

Birds.      Comparative  susceptibilit;-  to  T.  of   ditterent  kinds  of   birds  32(j,     ]'. 

rare  in  Reese  and  ducks    521  ;    and  in  wild  liir.ls 

in  lapwins   327^    sparrow,  kestrel,  partridge    tJS. 

why  common  among  domesticated  birds    320 

Ltilniis  i'f  tiihereii/osis.     (leneral  character  and  di>trilnitinii    3J,). 
in — lungs   ami   kidneys    320,  3  31;    intestines    352:    bones   and  j 
314:    skin    332,  3^3,  030;    certain  glands  of  tiie  neck    354 

Lymphiilu  glands  Do  birds  possess  any.-  53J;  lymphoid  tissue  in 
the  intestine    3)2,   3,3.?;     and   mesenterv    333 

Comparative  siiseeptihililv  of  l,irds  to  infection  witfi  diljer.iit  i\pi-s  ,•/  t.h. 
Types  of  t.b.  found  111  birds  356;  in  parrots  330,  3(8;  in  birds  of 
Pi'Py  3,?7;  experiment.il  inoculation — of  fowls  and  pigeons  34 1; 
of  parrots    jj8,   540,    of  canaries    3^1:    of  \ari 

Portals  of  entry    542;    transmission  tlinuigli  t\)v  c 
<lroppings    543 

Tnin^ini^sion  of  infection  hy  mice  and  rats    3(1 
Bone  and  joint  tuberculosis  (human)  001.  000,  t.ibles  070,  oSo  :  conclusions 

boy,  (181;    in  the  rabbit    387  f 
Brandon,   tlint-knapper's   phthisis  at     lys 

Bronchial  glands,  more  frc<]uentlv  tuberculous  than  mesenteru    gl.iiuls    i-o; 
tuberculosis  of  (human)   3.S4  ;' table  .ind  i-onclusions   3,S(, 


3-' 7:    inst.inces  recorded 
unknr.un  in  grouse   328; 

lesions 
'int'; 


1 , 


I  b 


till 


M 


t  .ilf.     I  re<|U(Ti,  y  "1   I  .    370;    age  .it  luln  tion  3S1  ;    .is  ,1  ine.ius  of  ditlrrentiating 

the  types  of  mammalian  t.b.   241)  (7  .scy.  -  see  also  "O.k" 
C.iniel.   instances  of    T.  in    482 
Caseous   lesions,  emulsions  of  injirtid    uuo  guine.i  pigs    uithoiil    etii'ct      -o, 

Cat.  l-'recjuency  of  T.  503;  distribution  of  the  lesions,  ,ind  port.ils  of  entry 
304;  T.  in  i.ils  of  consumptives  50^  instance  ol  infection  with  sinituni, 
(Filleau  ,ind  I'etifs  ca.se)    503  f 

Comparative  susceptibility  to  infection  -a'lt/i  the  three  types  of  th_  305  ; 
expts.  of  K.e.T.  table  50',.  307;  effect  of  avian  t.b,  on  the  cat 
5011:    wli>-  the  c.it  h.is  nine  li\es    530  f 


INDIiX    Ul     SIKJKc  TS 


6Sq 

Cattle    comparative  SUM, ptibilitv  of  dUlcn  in   ln.-.,U        -,,  i     ■;„ 

Cervical  glands.  tubcrculoMs  of  (hu.na,,)   v-.      t\,.,>  ,,l  t'l,   luuml   v,u   t  ,UU- 


I-'re<|iien(  \    c4   intcaum   in   the   pij;     ,,,  ■ 
Uin„,Mn/cc,  com,.,  suscept,  t,.  inic,  t.  u,ii,  ll,,.  tinr,.  tvp.s  ,,t  t  I.     mi      .  m.i. 

u.tli  avian  t.h.    .,,„;    pa.s.iKc  c.xpts.  wtl,   l..,v  „„■  lU  ,11.    J50       '  ' 

C hupin.   liar.sh   tr<-atm,nl  experienced   „n  a.,. Mini    •■>   phtl.iMs    48 
Chyle    examinatmn   tor  t.b.  ..Iter  e.xiH-nment.d   leedmK  in   d.'.>;s     ,„,     „„ 
Civih/ation,   Its  relation   t,,  s,iscepl,l„|,tv   to    1       ,  .s  '   ' 

Coal-dust  ami  smoke,  said  t.,  be  ,,..„i    for  ,  o„M,,n'pnve-.    o"  1 
Loal-mineiv   the,,    h,^^    i,„„i,i|,iv   I,,,,,,   p|,tli,sis     ss  f 
Cohnlieiin  s   |,,u     |o,s 

ConKen,l.il   ti,hei,  iiloM,,   111   I,,,,!-.     10      ,,x     ...       ,,,,„     ,  ,>.     ,,,.  ,      . 

,,,  '-        "\    i-T.    111.111    i..,s.  ij.>;    conclusion 

ContaKjoi,     ul,v   „oi    more  evidence  oj   ,n  phthisis    .,7;    extreme  views  once 
30';':    'Hei!;;A     ;r:un,n.;;r;^-"^"^"-»-    J-'-narK^o:    Laenn^c 

''"l:J!':'VT-'  "'  '"'':"""     '"■^'   -'"'s-   ■'^•'    '"  ''■"^•"■■"    ''n-'l^     r...      in 

C'uvs  ol  Jersey    ,,73  f;    excessive  lactation  a  predisposin-.  cause  .1  T  .s 

t  u  tivation  of  t,b.  ^15;    the  antiiormin  u.eth.Kl    ,i«  \,8=  "  '   '  "  -^ 

ulture  me.l,a,  inconstancv  of    .,7;    eg;;  medum,   ..,'7 

"■""""'"Ml.     i.oms  „„,1   |,„„t.,    (,79;    peritoneum    ooo 

-^'^  :     diaL;r,i,i,      lO;     cause    of    i|,e 
i..t,.  , , I 


•  I    !iun,.iji 


!'•'    --■;.'    .nben,,|,p,s,,,     ..cceler,,,,,,     .^  ;     ,|„„,-,„„      ,„.     cause    of    „,e 
';:  't,     ;.  ,     d,ai;r,:m:"T.'7''""-^  ■""     "•"•"'-  -1— elv  ,n  dUfeien, 

[Vnni.nk,   su,ne   tubere.ilos,;   in"    io'.,    .io;  ;     tubercuhn   test.   ,n   c;„,le     ;-, 
and    bi.\  iiir    I  b.      i,s-      . ,  -  •"        '  •'    -  t^ 

inphtheria  b,.>,ll,.   relatc.du.'/;.  ,»/,.  ,„„l  ,|„.  ,„  ,d  last  ,n,u,.     to 
isseuunation  ol   ,  b.   after  subcutane.uis  mjecfon      •,<    ,  -'. 

T      7i^l'"t*^^'  """»""<>,    therapeutic   use  of  Its  serum      ,so      ms      ,  es   of 
\  nt:    ^^^"'■"'•-y  "1  .-^-.'n""-   T,     ,„   d,f.e,vnt   countries  .s"    C 

of  infecting  bvfee;i,7,,\:::''V.;n>'i',;s:;:n';!'"^''^'''''     f-'>"'""lty 
f^"'?"'.""'"";""'.'''^"''''"""'"'    )^-:    l..nthclieart    4<;o,  pa  f 

...^O    the    liinirc    in    t^...,t;^„    

Dose  ol    1  i 
anil  iarm 


i-c.s/„„s,  nature  and  (hstnb'Ui,, 11  ol    ps,,;    1    m  the  lie  art    i<io    ,    .. 

may  lad    to    ,„,ee;     !,    ;    ::^rtn\\;ZZ  U^,'"l  V    " '? '   "i"''"  ''"^^^ 
t-n  of  the  types  ol  ,'b       ,„  Ih. 'o' j''  '    ,    '",,  ^1       "/'s  ''"r*;?' '^ 

;tTrof  L,^-;. -^v  "■'"""■"■'" --■•-'-''■uK^.ret 

l>ucks  and  geese  rareU    siiikr  liom    1       =,■- 

Uust  as  a  caii.se  of  pulmonary  disea.se  97  ;   ,;„,,  i,,,,,,,,,,  ,„eo,  v  o|  dus,  ,,l„i„  , 

MO  ;    cl-.emical  theory    100  '  '""si  paiiiisi> 

Kysgonic,   meaning  i>f'  joj 
nysgonic  bacilli  of  h.wvinileme  for  ox  .,nd  ,.,bl„t    ,0.,,  o,, , ,  o  ,„,   oS, 

''''S''-s'''''io:',':^r''''  '■"^"  '"""'"""""  '"  '"'-"""  """  '— ■  t  i-     5..S, 
Kgg,^U.,„s„„ss.o„  o,   ,„„.,„on   -.hrougl,     ,,0;    fate   ol    t.b    injeUed   into  eggs 

Kgg   medium   lor  the  oilti\,,t,on  o|   t  |,       .,- 
liiei'h.inl.  instance  of   1     m     pS  j  "    ' 

Khm, nation   of  susceptible  stocks   from   .,    -v„  .,1.,,,,  :,     ,,, 

44 
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l)rcsc-in.c    ui    iimni.il 


I  ;i.1c1h  ,ltl-  ill     .i|     lulnMUlosis       \0,     109 

i;iinlogy  I.I    liilxKuliiMS,   tlif  old   view   50;    si 

suscfi>til)ility — sec  under  each   heading 
l'.ii«iiiiu,   iiieaninu  nf     J") 
|-.u,t;imii    li.ii  illi   I'l    liii;!i    \  irnleiue  for  i>\   and 

1  ae  es,   t  li.  in   tlie  diiil'puiKs     of  cattle    ^oo, 
I'ceding    cxiurinicnts,    danger   of   aspiratmn    into 
I'lsli-tubercle  bacdh     U17  i :    stahditv  el    type  ol 

froKs    30J 
Idint-knappers    plilhisis     101 
I  uiKtinnal    activity    .md    local    predisposition    l^    tubi n  iili)~i>     4'nl,      of 

iiteni-     I2j:     nianiinary   uland     (H,.    (Sst.    ,.,i  I  .     sUiktal   uuimIc     510; 

lieart     (III  I 

C.eneral    tuberculosis     577:     types   of    t.b.    found,    table     5711;     instanie    of 

genei.d  tuberculosis  in  the   horse  (Kocli)    4<>.{  f 

(ilucose,  action  of  IJ.  Iiih.  on,  a  substitute  lor  jjlycerin  in  culture  media    J.^i  f 

(dvccriii   in   culture   media   as  a   dillerenti.itor  of   mammalian   t,b     ,;ot>,    jj,5, 

'  iH  f ;    does  Its  continued   us<'   tend   to  blunt  the  di.stini.tion  between  the 

types?     21;:   lioes  it  .ittenuate.'    J<j() ;   separation  of  human  b.icilli  from 

mixtures  by  growth  on  glycerin  media  ,?.U  ;   chemical  changes  in  glycerin 

in  tubercle'cultures  J  js,    '(H.irden)  2,t<i 

l-reipiency  of  'I  .    4lJ,.il.<;    earlyexpts,    ,ij,    nuthnMk  ot    1  ,  111  a  licid 

i      relative  susceptil)ilit\    to  infection  with  the  tiiree  types  of  t.b.    .(lo; 

s'usc'eptibilitv  to  infection  bv  feeding    417  ,    liability  of  stomach  and  gastric 

glands  to  be'invohed    41.S;    inlluence  of  pregnancy  and  partuntiMU    (I7  f; 

susi  eptibihty  to  infection   with   a\ian    t.b.    410;    insMnci 

disease  caused  by  ,uian  bacilli     (lof,  4J0;    tuberculin  tr^t    J,i. 

('.rinshill.  ineciuality'of  incidence  o|   plithisis  on  males  and   female 

(.rouse,  permeabihtv  of  the  intcsimal   muco>.a     132;     T.   unknown 

Cuineapig.      Spontaneous  T.   rare    4^1:     rcl.itive    susceptibilitv    t( 

with  human  and  bovine  t.b.     )  i.i  :    oeculi,ir  distribution  and  ch.iiacter  o 
the  lesions   431;    extensive  necrotic  areas  in  liver  and  -pin  n    t  ;j  ,    pleur.d 
effusion     4^4';     site   of   earliest    lesions   in    intraperitonr.d    iiijciti..n      m 
susceptibility  to  infection  with  avian  t.b     245,  4  37 
437;    intraperitimeal  injection 


oat 
4' 


.1    init-tm.il 
.It    100 
infection 


I' 


liability  to  die  of  pUur.d  citusion    vHy  f 
I'lido-tiiberculiisis     |  -i  ( 


ti..n 
absence  of  tubercles 
mav  cause  fatal  tox:cniia   440;    summary 


iliieilitv     >  (.    lo;  f.   .=)  I  i  ,,       ,        ,        ,    ,L 

lluisc  lie.piencv  of  1.,  e.irlv  recorded  in>lance-,  |'.i.  lunliirilv  "J  Ih, 
le  ~nts  I'l  I  4''^  ■  enlargement  of  spleen  mistaken  for  .sarcoma  or  l>  mpha- 
denoma'  402  ;    rarity  of  case.ition  and  calcification    4(.4  ;    large  numbers 

of  bacilli    404  .,  ,    .     . 

Sources  of  ivfectimi  ^U',:  inlc-ctn.n  from  the  cow  400:  a  possible  instance 
of  infection  spreading  from  one  horse  to  another  4<.7f;  congenital 
infection    4(17  f  ,        ,  „     .  .   .  1 

Comty    ■^incepl    to  nifect.    with  thf  three  t\(>es  oj  IM.    4OH ;    types  ol   t.l) 
found  in  the  horse    41)7 ;    compared   with   those  from  the  ox    it>.\ . 
an  avian  strain  (Nocard)  41).'*,    a  human  strain    471,  O65 ;    atypical 
strains  of  low  virulence    470;    experiment;>l  infection    47.3;    is  ther.- 
a  special  e.,uine  type>    477.  4«l  :    ca,)acity  for  resisting  experimental 
infection     475;     experiments    with    avian    bacilli,     table     17 1      (7.1. 
etiology  of  eciuinc  T..  summary    475 
Hearl    is  it  spi-cially  liable  to  infection  in  tins  species^     191  f 
llungarv,  rarity  of   T.  in  forest  swine    <<)<> 

l,,,nuinit\  of  domesticated  mammals  (the  dog  excepted)  to  infectmn  bv  tin 
luim.in'  tubercle  bacillus  0(>H :  of  cert.iin  organs  in  the  o.x  j.-^o,  m 
\  arioiir-  animal  species    .5S7  £ 


iM>i;\  oi    siHjHrrs 


6qi 


liuuuiiiuation,  c,f  ,,ittU'  i^,  OO9 ;  danm'rs  ol  (174;  WiIht  .iii'l  lii/i- >  i  a^r 
|>73 ,  till-  C'.iTiihrulge  cast  i>77 ,  "i  luuiian  ract-s  hy  I'liniin.itKin  ot  tin 
more  suscfptibli;  st(jtks  19;  hy  .iljorlue  infcctioiin  causcil  hy  (a)  small 
(loses  Ji,  Jj.  OOcj;  (t)  hovint- hai  iHi  j(l,  (r)  dead  ari'l  dyini,' haciUi  (>(ii)f, 
inlliicnce  ot  urbani/atmn   on   tin'   In  iiiiriic  \    .il   iiiiiiiimi/iim   JiilcitiDn-     jj 

Iiidii-.tiial   phthisis    yo 

I  lie  hist  lies,  iiilliK'IKf  of  till'  growth  oi  on  tin-  sex  distrihiitn  .11  ol  I  )i  ;  0111- 
par.ituc    di-ath-ratts   from    phthisis  111   \arioiis    ,SN  1,    .j;  I 

luloi-lion,  irrqiKiKV  of  in  man  -9;  by  dricil  sputuui  00,  In  droplit^ 
cjci  ltd  hy  idii^umptiM-  ji.itiiiits  ()6 ;  age  .it  which  iiiUi  tioii  oxuis  {<<)  m 
man    129;    (/.)  111  ox     (M 

Inlcctionsncss   ol    phthisis     .-.cf   'Contagion" 

Inhalation,  experiments  with  /;.  prmln;!,'^!!.^  I4.S:  with  tuberrle  bac  ilh  150, 
J9";    expts.  in  the  d^g   tm.i 

inhalation  and  swallowing  ol  t.b.  uliuli  1-  iLr  --uie^t  means  nl  uUeition?     150 

Injeetion  of  1. 1).,  methods  J45  :  estimation  ol  dose  J.51  ;  ;nti'a\enous  injection 
in  birds  J40;  inlmpi-rilnneat  injecliiDi  of  the  rabbit,  etc.  -iti^i',  intra- 
iiiuiiiniaiv  niHitmn  of  cow  ^9";  "itb  hiiman  t.b.  (>7  i :  tiitravt'n<ni.^ 
iiijfcliuii.  Its  limits  as  a  test  for  pathogeiin  ity  {a)  111  birds  J44  ;  (h)  in  call 
.191,  ■;,i7,  ^'M  ;    siiiiiinary    y)i  .    ((Iini.ibbit    -•70:    (,/)    111  goat     1 1  s 

Insiilllation      see  "Aspiration" 

Intestinal  tuberculosis,  inlrequeiuv  m  t.rnii.mv  loj  .  iiilei  tion  with  bc\ine 
b.ieilh   more   li.ililr    to   .  .luse   iilVer.itmn    iImii    Iuiiimii     ^17 

Jerse\,  1 .  rare  111  the  cattle  of  the  island  of;  milk  of  Jersey  cow  too  rich  and 
plentiful   for  its  offspring     1,^  \  I  :    susceptibility  of  the'jersey  breed     ^50 

jMhne's  disease  i^.S  ;  ciiltu  .itn  .n  of  b.i.  ilhi-,  jio,  38.H  ;  alleged  to  be  causeil 
b\    .i\  lall    t.b.      fS'"^ 

Kestrel,   in-t.inLi'  '■{    1.   111     ^j.s 


l..ipwing,   instance  d     I,    m     ^^j 

1-atenevol    I.    oS  ;    latt  111    I  ,  ligiiii  .1  u]i  l)\    violence    oS,  7J    «o  ;    111  i  ongenital 

I      I  i-'.    I  ,| 
Lemurs,   n.itur.d    I.     ^ii.    (  xperoiuiit.il     ^14 
Lesions  ot  L  ,  healed  and  unsuspected  during  life   39,  o<), 

r   on  injection    060,  679:   distribution  dillerent  in  ili 

distribiifii>n  unusual  in  the  guine.i  pig     i^i;   pe.  uli.i 

'1      in    tin     hnrsr     p,.' ,     in    binls     3.'<i,     in    the    i.Lt 

man   ,iiid   ox  i,oMii).Hed     s  p> 
l.eysin,   treatment   ot     I      'i\    Minhglit    .it     0^3 
Lime,  alleged  iirotec  ii\i-  intluence  of  inh.iled  lime    97  1 
Limestone  iliist   inncnuoiis  to  masons    9S  .    to  cement  makers 
London,  poverty  .'"  '     \ercrowding  in  relation  to  T.  25 
laiilgs,  constant  presence  of  bacteria  in  normal  lungs    14S;    portal  of  entrv 

in  pulmon.iry  anlliracosis   145-149.     (See  also  "  Pulmonary  tuberculosis  ") 
Lupus.      .Annual  mort.dity  attributed  to  lupus    O15  f ;    freijueiicy  of  infection 


incapable  of  causing 
tterent  anim  ils  ^87  f ; 

'tie--    iif   the  lesiiins  of 
III.     moii-e      13.,  ,     111 


07 


15,  and  other  parts   054  f; 
010,  03  I  f :    attempts  to  produ 


is  lujjus  due  to  ilirec  t 
e  lu]ni^  experiment. ilh' 


of  lymphatic  glands 

inoculation  of  skin  ■ 

050 

l ypi'i  of  t.h.  Straus's  .mtuii'.itinii  013;  tnst  case  in\  estig.ited  by 
K.C'.I'.  in-;,  (iritlith  s  iinestig.ition  for  the  K.C.T.  t)l9;  (Iriftiths 
second  investigation  013;  foreign  researches  648;  evidence  o| 
.itleim.ilion  in  m.iiiy  ol  tlie  strains  of  t.b.  from  lupus  ().!(>;  relation 
ol  \  iiiileiKe  In  {(t)  dunition  of  disease  Uih,  ityy.  (h)  situation  of  the 
lesion  Oil,  (tables)  o^^.  o  |  _• ;  (c)  treatment  with  X-rays.  etc.  hi^. 
oj<);  are  the  bacilli  which  cause  lupus  attenuated,  or  do  the  bacilli 
become  .ittenuated  during  their  residence  in  skin'  O27,  O45,  047. 
has  progressive  attenii.ition  been  observed?  027;  possible  sources 
of  .Ittenuated   bacilli   045,   horse  045,    birds  ()4();    passage  of  atten- 
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I'Toiiut'iu  \    "t   inlriiioii   with   Imi\iiu'    iii'l   hum, in   li.nilh   ir-.|ni  ti\  ily   in 

malfs  .mil  Uiiiakj,  i> }.)  1 
Nummary  .inil  ti)iKhi^>i<)ns  O51 
l.\  luphuul  tisMic  in  the  imicous  niciiibr.ino,  its  luintH'ii  i.iJ,  Isiiiiih.itu 
kI.iiuIs,  tlii'ir  baclrna-arrcstinK  lunitnm  i.st.  ixtiiit  u>  u  hu  h  the  glands 
arc  |nriii(.Ml)U-  l)y  l>aittria  154,  txiKiimonlal  invfsliKatiim  of  thin  pcr- 
inc.ihility  158;  conclusion  lOj-iO;;  lesions  of  Kiiiph.itu  ul.iTids  as 
indications  of  the   portal  of  entry  of   t  b.    lOS 

Helati\e    fr<'Hiu-ncy    of    infection    of    hronchi.i!    and    nit-,iiitrru    u:l,ind-c 

in  man     ioi| 
lypesof  t.b.  in  1'.  ol  \  ani>ii^  ;;roiips  of  glaiuU  m  man,  tabk-.-^     abduniinal 

j.Sj;    cervical  =,'>'>:    l>ronchial  ^.So;    two  or  more  sets   jSi.j 
Lymphoid    tissue   .ind   lyniphatu    glands   in   birds    531 

Maiiii:iar\  Kl'tnd,  tulicii  ulo-i,  ol  in  various  animals  ox  ^S^,  ^Mo  ;  pig  ^!<5  f. 
401  ;  'n'>''t  ,V''5  '  .  lalibil  j.S-jf,  .jjcj;  man  ,(Hjf;  severity  of  result  ot 
intranianiniary  injection  of  bovine  bacilli  into  the  functional  iii.uiiniary 
gland  of  the  cow  \'H>;  result  of  injectini;  liuman  b.Rilli  vi-  1  ;  inr-istenie 
of  human  t.b    after  such  injection    073 

Excessive  demand  made  on  the  nianim.ii>   ^l.iiid  ol  the  1  ou     j^i       'I'd 
other  annuals    .5^3  f;    relation  l)et\veen   su--i  eptibihtx    to  intiiti'in  and 
extessive  functional  actiMty    3>S4  f 
Man.    Tuberculous  lesions  of  man  contrasted  vsith  tiio-,,  ,1  the  ox    540;    his 
susceptibility  to  infection  with  T.  compared  uith  th.it  ol  \  .inous  animals  01 
Cow/',   siilcfpt.   ^l  infection   uilh  the  three  types  of  l.li.     \i)\,   349,  O34 ; 
distribution  of   the   various   tyix's  of   t.b.  anions  the  various  forms 
of  human  tuberculosis,  sunnnary  ooi);   estim.ite  of  tlie  dc.itlis  caused 
bv   bo\  me   bacilli    f'y).    t.ible  03S 
Manners,  iinproveiiunt  in,  one  of  flic  causes  of  the  d'l  line  ol    I.     jo 
Marit.d  infection     70 
Mascuis  ]ihthi-w    os 
Me. it   inspec  ti'  III     1 10 
MeninKitis  (hum.in).  ri  l.ition  to  K'Her.i!  tube n  iilosis 

in.  faille  373;    conclusion  37,! 
Mesenteric  glands,  types  of  t.b.  found  111  lur.ii.in  nl.iiuls 

culosis"   5S0,  tal)lc5.H<;   t  b.  in  iiies.  glands  ol  anini.ils  led  with  t.b    155; 
bacteria  in  normal  mesenteric  glands     137:    relation   to  peritoneal  cavity 

4,?'" 

Methylene,'   blue   as   a   st.nn    lor   t  b      I'lo 

Milk,  control  ot  the  supi>l\  117,  071:  use  ol  niistirili/icl  iiiilU  in  l^dinbiirHh 
51)0;  1  ll  m  milk  coming  from  normal  udders  3.S0,  070;  eve,!)!!-  or  t.b 
into  the    lu.iiiimary  i;l,ind  after  subcutaneous  injection    117) 

Miller's   jihthisis    <|S  f 

Mixed  cultures,  experiments  with     _\i<>.    \_\\ 

Mixed  infections  ;(>!  :  mixtures  ol  hum, in  ami  bo\  ine  t  b  found  (n)  in  sputum 
.S-7.  3''.^  (table)  3I).)  ;  (/<)  in  cirusis  underKoin;;  inoditicalion  ^^,  ^  ^5, 
>i>,-,   J42  :     mixtures  of  avian  and   bcnine   t  1)      \i 

Monkeys.  Susceptibility  to  T.  30.1.  greater  lli. in  th.it  of  111,111  01  :  c  h.iracter 
of  the  lesions  310;  susceptibility  of  the  skeletal  mustles  i,S7  f,  310; 
types  of  t.b.  in  spont.ineous  tuberculosis  310,  311;  experimental  infection 
51 J  ;  comparative  virulence  of  human  and  limine  bacilli- -.V  rhi'.iis  31  (; 
chiiiipanzce  513:  gibbon  313;  susceptibility  to  infection  with  ,i\i,in 
b.iciUi    317;    exp.  lutancousT.    312,  31.S 

I'ortats   •■!   infection,     f.rilhth's   feeding   experiments     105  ;     insulll.ition 
or  aspiration  into  the  lungs    100 ;    habits  of  tin    monkey  in  feeding 
iO(>;    passage  experiments    330 
lietution  to  tuberculin     iWi 

Mortality  from  Tul>erciilosis.  Keliability  of  statistic  s  0-13  ;  the  real  mortality 
in  cluldrtn  10;  in  old  age  j;  annu.d  mortality  in  l{ngl.ind  and  Wales  i, 
diagram  4;  in  \arifius  countries  :  :  in  Ireland  and  I'r.ince  jfif;  in  Prussi.a 
(from  phthisis)    jI;    i.itiosot  de.iths  Irom   juilmon.iry  ,ind  otiier  lorms  of 


3'H) ;    t>  lies  of   t  li    |.  mnd 
sec-  ■•  Abdoiiiin.il  tuber- 
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T.  I4i)(;    ,130;   .utii.il  nuinhrr  nl  ilcitliN  frniii    1  .  Ill  !■  .  .irul  \\     in   I'.M     (f; 
dci-rfasf  in  tlii'  .ictu.il  niiiiilxr  (il  dc.itlis    ^ 

Akc  and  Sex  (li>tril)iitum     1,   7;    in  thf  early  ycar>  of  hie    5;    (.han^cs 
in  the  liability  of  tlif  two  M-xfs  to  (lie  ol  T      (i  .    piTioil  ot  inaxiiiiuin 
mortality    later    in    males     .S ;     ret.inl.iticin    of    the    maxima    in    the 
two  sexes    H  ;    rati<j  <if  female  to   male   mortality  from    T    in   \arious 
phues  «o 
lieiline  of    the  mortality  from    1.    >^.    diagram     l<>;    in    the    two   sexes 
in  siKccssive  decades     }I  :    incrca.se  in  some  countries     19;    [)eriodic 
wa\es  in  the  curve    15:    during  the  siege  of  Pans    13  f;   summary   37 
Mortality  in  various  occupations  (male)    <)(>  f.  88  f;    (female)     n 
Mniise       Keactior   to  infection  with  t.h.   compared   to  that  of  the   r.it     )|''^ 
{general  n  sistancc  high    )4<),    su  ;ceptil)'lily  nearly  etpial  to  infe^  tion  'Mtli 
all   three   types  of  t  I)      |  (i( 

Compiiratiri-    '~u\(fpti)ihtv    .1/    tlilfereiil    specir'    ■■/    >ii"i<sf     lio;     greater 
susCeptil)ilit\-   of    luld    mouse  as  compared   witl;   white   iiiousi-  (Koch) 
450,    (51 
Satiiral  infeiltini  with  avian   t  1>      |Si 

Lish'ii^,  povcrtv  of    450,  4.5  (:    nodule  form         a    .ilb  r  lutrapentone.d 
injectKm  of  bo\ me   t.h..    lesions    caused    by  avian   I  l>      137;     lesions 
caiiseil  by  avian  ,i'id   mammalian  bacilli  contrasted    453 
Comp.  susiept.   In  inftxt.   ivith  the  three  tvpes  nf  l.li.      Natural   infection 

451  ;    experimental  infection    433 
The   (HoKvc  rt.s   a  earrter  of  avian  infection   to   fowls    435 
Muscles,  their  immunit\   from    V .  in  most  species  of  annual     ^S'':    t.b.  in  the 
flesh  of  animals  slaughtered  for  food    380  f.  305  ,    instances  .d  tuberculosis 
in  the  muscles  of  the  luonkey    387  f,  310;    ami  in  those  of  the  pig    400 

Nose,  elliciem  v  as  an   air  filter     148 

Numbers  of  t  b  in  tlie  tubenuhnis  lesions  of  various  animals  man.  monkey 
464!;  ox,  pig  403  f;  sheep  4JI;  horse  4I14 :  rat  (  |.t  :  miui^e  137: 
birds  535;  relation  of  susceiUiluhty  of  a  species  and  tin-  numbers  of  t.b. 
in    its   lesions    40 1  f 

Influence  of  numtu  rs  of  tb  on  (a)  sue.  esstiil  .irtiliri.il  cultivation 
J08  f,  210,  ('')  the  ■~e\enl\  ol  the  result  (d  injection  ot  .inimals 
— see  "Dose,  influence  of" 


Ir. 


I 


,iriou>    111  c  ii]i,itioii>   (nudes)     oof,    88  f; 


( Ice  upation  :     mort.iht  \ 

(feni.ilc^l     1  \ 
Odour  of  cultures  of  t.b.   jo., 
(Esophageal   tube,   use  of    in   '  ^pirinunt.il   1'    by   C. dinette     i(3f;    i  riticism 

144  f 
Uisophagus     ligature  (.1    in     .nthr.ic  osi>,  exiierinients     1  )o,    I  jo 
Ovary,   tuberculosis  ot     ij; 

Overcrowihng  in  rehitiiui   to    I      in    I  nudon     23 

Ox.  .\s  .1  me. ins  of  differentiation  ol  type  (d  t.b.  ^40;  frecpieiicv  of  \  ill 
373:  in  different  countries  373  et  mi/.:  rarity  of  T,  in  cattle  of  Java, 
japan,  .ind  Jersey  373;  age  (listribution  of  T.  37c) ;  age  at  infection  381; 
discrepancy  between  slaughterhouse  returns  and  tuberculin  tests  374: 
complete  post-mortem  long  and  todicuis  374  f;  tuberculosis  comjiatible 
with   healthy   apjXMrance    377  f 

fredi^posnis  causes  nf  infecttini     38J  :    excessi\e   dictation      iSi:     milk 

of  Jersey  low  too  rich  for  the  calf    383  f 
P.irtnU  nf  nifeetian    383;    character  of  the  lesions    348:     iininumty  of 

certain  organs    380;    immunization  dangerous     387  f 
Tvpes  of  III.  fiiund  in  the  <m    388;   avian  bacilli  said  to  h.ne  been  found 

388;     Johne's  disease  not  due  to  avian  bacilli    388 
}-.\perimiulal  infectt'in   ly)  ct  scq.:  suiiimar\-  (with   bovine  bicilli)    380; 
•        (with   human   bacilli)     \t)i  :    inlravnous  infection   uilh    human  t.b, 

foi!.>x>^d    by    fata!    results      237,     30?;      ^  V—ption^lly    srvrre    r.-;=:!t    nf 

subcutaneous  injection  of  human  t.b.    234  ;    inoculation  of  functional 


()<)J 


I  MUX    1)1     -I   iq|.;(  TS 
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nianinuirv  ul.in.l  (</)    \miIi  Iimviiu    li.u  illi     iin>;    (/<)  uilh  lium.in  liac  illi 

lieuclioii  tit  tuberculin    24>».  3^9.    ^<S,  <)7< 

Ktlativo  susci'ptiMlitN   of  ililUn  nt  hretds    570  f,  250 

Pans,  mortality  from    1.  duniiK  tin-  M<i;r  15  f 

I'arrot  5^3:  K>.ioii>  3(5:  i"  lln'  skin  3(5.  inUitioii  with  luini.in  t  h  s^.S; 
siiscei)til>ility  to  infection  with  all  three  types  of  t.l)  5  (S  ;  infection  with 
avian  t.l)    in  zoological  gardens    558 

I'.irtriiiKe,  instant  e  of  T.   in    ,iJS 

Passagt'  cNiJeiinients  see  'Stability  of  tyi)c";  expts.  with  "  attenu.iti  d  " 
hacilli  from  (a)  hipus   '12  f :    ('1)  horse    47.?:    (f)  pig    40'' 

Poriiieabilitv  bv  bacteri.i  of  iiit(-.iinal  mucosa  15  i,  I().S;  affected  \<\  nrniat'iu] 
worms  and  coccidia     1  ^j,    )ii;    of  lymphatic  glands    131 

I'hthisis,  rehitive  fretiiiency  as  compared  with  other  forms  ol  liibt^rculoMs 
If"  f.  .53'^' ■  associated  with  disease  of  cervical  and  iiusenteru  glands  174; 
port. lis  of  entry  1)0,  siiiiiinarv  I7'i;  nature  of  cerlaiii  forms  of  occu- 
pational phthisis  c)() ;  infectivity  of.  Chajiters  IV  and  V  ;  instances  related 
by  ~  llerinann   Weber    3J;     l>r  Sprigge    5^;     Hennet    33 

Pig.  l're()ucncy  of  swine  T.  in  various  countries  396  el  .sn/.,  in  I  .S..\.  and 
Argentina  3<jt>  f.  in  London   vi.s.  in  Brighton  391) ;  is  swine  T.  increasing? 

397  f 

Sources  of  lufectimi  and  portals  .</  cittrv    ^ijt),  ,ji)<».  401  .    rcl.ition  ..I  swme 

T.  to  the  dairy  inilustry    39''.  31(1;  f 
Typea   of  t.li.  found  in  natural   T.   403,  403;    avian    strains    404.    405; 

human  strains    .\i>\,   -\»\;    atypical  l)o\  ine  strains    403.  404;    coiiip. 

virulence   of   bacilli   of   bovine   type   found   in    pig   and  o.\     3i>J 
SiisCfptihi/ilv  to  experimental  infection  with  the  three  types  of  t.l).    403; 

with  avian  t.b.    411.41 


with  human  t.b.    408;   sputum   409;   com- 
voiing  and  old  pigs    408;    susceptibility  of 


if  the  calf    408 

human  type    J09,  681, 


08  2 


i>l    prntone.lj 

■  VIII   .md    IX  ;    in    plit 
iiu'ningitis    178:    in   T 
31(01    lupus    610 


parative  suscei>tibilitv 
pig  comp.ireil  vv  ith   th.it 
Pigment. itiim   of  cultures  of  t  1 
Population,    growth   of    s  f 
Portal  Ivmph  gland,  rel.ition  to  iIhiiml 
Portals  of  intry  of  infection.    Ch.iiitei 

I7():     in    general   tulierculosis  and 

joints     180,  001;    cervical  gland  T. 
I'ost-mortem  ex.imin.ition  of  o\     571 
Potter's  phthisis     loti 
Poverty  in  relatn.a  to    1'.   in   London 
Pseudo-tuberculosis  in  the  guine.i-pig 
Pulmonary  tuberculosis,  death-rates  in 

Irance    2(>{;    in  Prussia    8f 

Kelativ  e  number  of  deaths  from  pulmon.ny  ,md  otliir  f 

Types    of  III.    found    in    pulmonary   tuberculosis: 
tuberculous     organs     331.     table     537;     from 
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564;  instances  of  infection  with  bovine  bacilli-  .ilUged  instances 
by  Creighton  347:  .\rloing's  case  339;  the  de  Jong-Stuurmann 
case  363:  Mohler  and  W.i^liburn's  case  5O4  ;  Griffith's  three  instances 
5  '.5.  .5*.>7  ■    summary    3(18 

(iuii--iem   tuberculosis,  reactivation  by  violence    i)8,  80 

K. dibit.  K.irity  of  T.  in  the  wiUl  st.ite  .\2(>:  the  cause  of  this  i-'i);  s)ion- 
taneous  T.  in  laboratory  animals  4J<i:  an  outbreak  ol  T.  111  .1  stock  of 
tame  rabbits  (Rotlie)    427 

Coiup.  susiept.  to  lufecl.  lolh  the  three  types  of  t.b..  summary    4-;.S 
F.xperim   infect,  uilh  human  t.b.    >-2.  iy'K  428:    cxcejitional  results •271), 
281;   are  these  caused  by  certain   strains.'    282   f;   instances  ol  pro- 
gressive  infection    277,    280;    fatal  pulmonary  T.  after  intravenous 
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iiijfitu.ii  J7«>;  lesion  caused  ii\-  iin  hiiii.,iTi  l\('i-  "l 
liability  of  lun^s  and  kidneys  j;^;  I.  ul  tin-  tuiuli 
ulaiul  \Hf,i:    alle'^eil  cscai«'  of  lynipli  f;laii(ls    ^--S  ( 

I  \p,> nil.  infect,  hilh  hovnie  l.h.    '  HxtreiiK'  susceptibility 

ninuite  doses  274-  lesions  cause.l  by  bovine  t.l).  J75.  ^^'>.  their 
distribution  275;  T.  of  functional  niamniary  gland  s^^S  f :  suscepti- 
bility to  infection  bv  feeding    275.  42«,  43° 

.Is  a  mean.-;  of  ,/iffireiiliatnii;  the  tvpc'i  nf  t.h.  1.H5.  18H,  271,  2 
to  tulHTCulin  ,\:2f:  nu-tli."N  "I  inl.i  tion  .^.i.  -'"^I  ■('*- 
2«*.   2S5 

l>eriiieabilit\    I't   iiiteslinal   iiuu  osa  attecled   by  cociulio-i^     lii,     \m 
spots  III  tlif  ralibit's  defences    387  f 
Kat.     instances   ol    spontaneous    i       (43:     peculiarity   ol    it.-. 
cause  of  this    445;    enormous  numbers  of  t.b.    44.5  f 

Cnmp.    suscept.    /<>    infect,    -u'lth    the    three    Ivpe.s    nf 
laused   by   avian   and   mainm.di.Lii    Ikm  illi   t.jmiMri 
of  infeiti'nt,'   by   feeding;    44*'' 
Kc.utii.ii   curve    (Sniilli)    _•  ( 1   et  ';eij .  :    conilu-i"ii     _•  1 1 

Sanatoria,  their  inllueiue  on  the  eradication  of    V.    114 

Sandstone  and  limestone,  dust  from  the  former  alone  dant;rruus  to  masons  i^S 
Seed  and  soil,   relative  importance  of    5.,:    winch  is  easier  to  ,  ontrol  :•     100 
Segregation    j;.  45.   iii;    value  of  parti, d  M'nn«.iti.in     lu.    mlhii'm  .■  .,1  m 

the  eriidic.ition  of  leprosy     112  11 

Selei  tne  breedini;.  its  Hillueiii  e  on  resistance  to   I'    in  '  Utle    03  :   "'  ''iiMs  f,2') 
Serum  from  \,irioiis  ,inim,ils  as  culture  media  lur  t  1>,    -iio 

Sheep     rexirded    caMs    -I      I       1J.>.      L-imUs    ciused    by   .S'/i.iHa'» /"  -    H''>e.sCe„s 

liable  to  be  mistaken    I..1    iiibntle     |jo;    susceptibility  to  experimental 

i.ifec-.i.m  uiih  various  types  of  t.b.   (22;  lesions  421  ;   scarcity  of  t.b   in  the 

tubeo  Ic-     |.;i  .   suggested  cxplan.ition  of  the  comparative  immunity     |Ji 

Shefheld,  disp.irity  of   the  m<irl,dit\'   'r.'  11    1'.  ol   nun  .ind  women   in    So,  00; 

conipulsorv   notification     jt;     nwut.ililv   .iinon^   L;rindcr-.     !i,    00.    o*> 
Silicosis    07,    100,    102 

Skm,  cutaneous  T.   in    p-or..!-    ^,5^     "i  <1"'  1"^^'    x'-^    '"   '^"■"'*    (.50  note 
Slaiighter-liouse  statistu•^,   iinielMlnhty  ol     !;(,   37s  ;    complete  post-mortem 

I'xamination  long  and   tedious    374  f 
Sparrow,   instance   of    1,    in     S2S 

Simtuin,  prccuiiion.  m  c, -„irv  wh.n  investigating  types  of  t.b.  containci 
10!  :    tvpes  i.f  til     h.iind    in    sV^.   V  r    bo\ine    t.b.    found  in 
drieil  and  pul\eri/ed  sputum  as  .1  ..lUse  of  T    '>i,  00,  i.pi,  071 
minate  s])itting    2  i 
Stability  'if  tvpe.     ./«c)ii(«/(.'/i.  esidence  of    ii.(,  471,020,0(5;    ,meniiatiun 
under  .irlitinal  culture   2.S0,  2.SS,  2c)o,  2^2.  203;   stability  of  virulence  on 
change  from  animal  to  culture  tube    2.S7;    an  instance  of  attenuation  in 
the  records  of  the   K.C.T.     204!;    attenuated   strains   from   man   (lupus) 
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influence  of  glycerin  20'); 
.Itenuation  in  cold-blooded  animals  ^02 
/  •' /'(i.s.say(,'£>"  thr<msh  vaviou.'.  animal.'..  Ch.ipters  XV,  xvi.  xvii ; 
dilhculties  of  investigation  300,  },lh:  alleged  conversioi'  of  in.im- 
malian  into  avian  bacilli  304;  attempts  to  convert  avian  into 
mammalian  t.b.  310;  allegetl  conversion  of  human  into  bo\ine  bacilli 
in  goats  and  calves  ^17;  experiments  of  Ciesiindheits.imt  310,  325; 
Dammann  and  Miissemeier  320;  ICber  S--^  Koval  Commission  (1st 
series)  520.  (2nd  series)  VI5;  passage  through  the  rabbit  347: 
attempts  to  modify  bovine  bacilli  340:  in  the  monkey  and  chim- 
panzee ^so■.  dog  151:  do  bacilli  of  bo\  ine  tyt)e  from  in, in  ditler  .it 
all  from' those  from  the  ox?  338;  stability  of  bovine  type  in  nuoi 
(rt)  cultural  characters  357  f;  (/j)  \  irulence  3bo 
Viruletiee  of  .•itrani.'i  of  hactl'h  of  bovine  type  from  various  .iniin.ils  .0111- 
p.ired  u.ili  ;iio.se  from  the  ox  itself  man  3,^*^.  ree  .-••-■  ',51.  350; 
pig    30..;    horse    364 
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Siiniiiiary  nf  '' passage"  experiments  (<><• 
Sul)iii,ixill.iry  Ml.tnd.  tin-  umiiiuin  scat  of  liii.ih/iil  I  .  in  tlic  |)iK  .)i)i 
Susieplibilily  In  1.  nl  man  roinpartil  uitli  lli.il  .i|  .iilur  .iniiiiaU  iil  :  (if 
iim  i\  ilizi-d  raic-.  ic),  .(qf:  ■.us< cptihilitv  .mil  1 1\  ili/atiun  SJ^*.  susniitiliility 
(if  a  ran' (liiTiinislud  liv  ic|H-alt(l  (.liiiiinati'in  nf  it>  innic  misi  i  plilili-  indi- 
vidual-. II);  Misi(.-])tiliilitv  (if  (IdiiU'stu  atfd  and  wdd  aniiiiah  coinparcd 
(>()Sf:  T.  in  wild  aniiiKiN  in  iapti\ity    4>*(.  i-!7.  S-^ 

Siisiepliliililv  infliiriufcl  hy  -,ari')iis  causes       Mi'hnnK's  \  icu    i»i .   iiilliii'n(  c 
■  il  p.ntiirn..in  in  the  Koat    Jiyf;     ><i  artilii  i.i!  silci  licii   an. I   cxcossivc 
liiiH  iKinal  .Ktnity     i.**.}.  5i() 
Hunt    iif   i:trrespi)iiiieiicc    iK'twaun    tlit-    -.iix  cptiluliU     "I    a    spci  k  ■.    a-. 
measured    by   fxporinicnt    and    by    its   Icndcnc  v    tn    -iilh  i    iiatiirilK 
from    the   disease-    in    the   rabbit     (2(j;    ^juuu  a  juj;     |(i  ;    ijnal      (15; 
sheep    .).'i  ,    rat    443;    monkey    511 
Siisifplil'ililv   nf  (triatu   hard  „  'rked  'ttgniis       \laiiiMiar\'   k''""!   "'   '""''• 
,1X4  and  footnote  ;   jiik  and  rabbit     l^^.i  I  .    lie.irt  of  do^    pilf.   eliiiibini; 
museles  of  monkey   {>'•';  f.   iio.    susceptibility  of  \iiKin  and  pregnant 
uterus  eompared     IJ7.    i  (Hiiparative  suseeptibihty  of  various  orRans 
(.S();     may  diller  in   dilterent    >peeies.    to  e.u  h   Its   weak   spots      (Ht  f ; 
the  Mis(eplible  or).;an-   in    raliluts   .md    t;uiiuM  pii;s  .oiiliasicd      |:i) 
Suseeptibllilv    of    earliei    born     niciiibii^    nt     a     l.niuh'     allij;ril     lo     be 

greater  than    th.il   of    the   later-born     .S )  f 
Ditteren.  (•  of  sn-,.  eptibihty  ol  ditlerent  indlviduaK  of  the  --anM'  ^pe>  les — 
calves     j<i(),    .'(Mil,     rabbit-.     .'"<_.       mlliien.e   of   a^;c    ill    thi    o\      ^7<). 
.1«i:    piK     40** 

I'exas,   rarity  of  T    anionj^  swine  allo\\(.l   !•.  1 
Tlierajieutie  action  o|  sunlight    '155  note 
rher.i]>euti(  action  ol  \arious  substances-  situ 

serum  ol  a.^s    4(11.   47.^:    of  dog     ^Hd 
Thoracic   duct,    T.   of     17.1 
Tissue  emulsions,  their  \iruieni>-  ((.mp.ncil   \. 

metfiod  of  estimatinn  numbers  of  t  b    in 
Tonsils.   T.  in  the,  (man)    -  \.  173,  5()o;    (piR)    401 
I'oxaimia,  evidence  of  after  injection  of  functional  m.imnj.ii  v  Lilaml 
Tulterile   hi,- i!lu.^     see  " /;.   Iiihcti  iil,i-,!s" 
Tuberculin  tests,  reliability  of  in  v^-.nous  anmi.d.-i     o.\    jpi.    (Iber) 

cows  injected   with  human  t.b.    (173:    goal    270;    r.ibbit     ->7Jf: 

ifib  ;   discrepancy  iK'tween  tuberculin  tests  and  slaiiyhter-house  re 
Ivpes  of  t  b.     !()'>.  i>.S4;    stability  of — see  under  "Stabihtv  ol  type ' 

strains  included  in  one  and  the  same  type  identical  (a)  in  c  ultural  c 

.^37,  (iH^  (/))  in  virulence    282  f.   ^bi  f.  353,  },=,V,,  362.  364 — see  als. 

XXV  ;  a  fourth  type    l(»7f:    a  new  sub-type    OHi 

I  nderKround    K.uhv.iv  as  ,1  sanatorium   for  .  on-.uinpli\  e^    .|S  ( 

I  nited  States,  freipiem  >■  of  T   111  cattle  ,<77..<7''^:  insuine    V17.  i'lS.   Ireipiencv 

of  infection  with  bovine  b.icilli  in  human  cer\  ical  (.jl.incl  tuberculosis   600 
I  "torus,  lesions  commonly  present  in  when  infection  of  the  cow  is  transmitted 

to  its  calf    I2i>;    comparative  -susceptibility  of  ]iret;nant  and  virgin  uterus 

127:     infection   by   human   tb    spreading   from    peritoneum    to   uterus   in 

the  r.ibbit     27.) 

\iolet   (olor.ition   of  cultures  of  fish-tulx'rcle   bacilli     20(j 

\"nulen(e.  ditluultv  of   accurate   estimation    owing    to  v.in.ibk-  n^i^i.m.  e  of 

different   induidual   test   animals    2(17:     v.  of    bacilli  in   pure  culture  and 

tissue  emulsions  compared     -'.S7;     stabilitv    of  -sec   "Stabilitv   of   tvpe" 

Difference  of  v.  of  liovine  and  human  tvpes  not  merely  one  of  degree 

212.  bi()  f 
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Atlnini.     <  In   tlif  lyni|ili.au    iUltni.i    ui   tin-  .iiuiual  body     13  j;    invasion  by 

intostmal  bacteria    155 
AcUliMin    50 

Albrnlit.     I'renurncv  of  infection  at  various  periods  of  early  lite    130 
AUbiitt,  Sir  Ciit'lonl.     \ie\vs  on  tont.inion   5-',  77;    fretjuency  of  unsuspected 

k'sions    70 
Andrews.     Post-niorteni  appearance  of  tlir  Uin^s  of  two  j^anistei  nnmi.^    10 ; 
Archibald.     T.  in  the  camel    48^ 

.Vrlidge.     Potter's  phthisis      03;    pulmonary  di.sea.ses  in<luced  b\    dust     too 
Arloinj;      Irequency  of  T.   in   cattle  in    I-rance    378;     feedinj;  experiments 

in  the  doK    492;    case  of  pulin.  T.  in  man  yielding  bovine  b.u  lili     sjo 
.\rloini;  and  Courmont,     An  attenuated  strain  of  t.b.    j.sS 
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lixpcrimcutal    tuberculosis  of  skin     650 
phthisis     141  i     rarity    of    intestinal   T.    in 
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IBnpinsky.     Intestinal    origin    of 

(.'•eriiuiny     loj 
Bam;.    H.      1'.   in   latlle   m    I'liini.nk   (lonyenit.il)     IJ5:    (proporti<in   rcictin^ 

to  tuberculin  at  dilterent  a,i;es)   377,  379.    (calves)   3.S1  ;    T.  m  the  dog   4M9 
I'.mg,  ('.     The  "  reaction  curve "  J33  ;    Johne's  bacillus   385:    con\ersion  of 

mamin.ilian   into  a\i.in   t,b.     307;    growth  of  avian   t  b.   on  broth     211 
liartel   and    Spieler     1 70 

HataiUon,  Uubard  and  Terie.       The  fish-tuben  le  bacillus    30.; 
Batier    I7<i 
Baumgart^-n.     Latency    68;    transmi.ssion  of  infection  through  the  egg 

123:    fate  of  t.b.  in  the  egg    132;    inheritance  in  human    T     12S 
Baumgarten  and   Pfander.     Congenital  tuberculosis  in  the  fowl    121 
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Beckmann    17O 
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more  than   Ixivs    39;    causes  of  the  decline 
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Bel'.ritig,  Roiiur  .tml  Kuppcl.     Conversion  of  human  into  boNine 

317 
Beitzke.     CEsophageal  tube  in  feeding  experiments  144:  channels  of  infecticT 

176;    repetition  of  Grober's  experiment    176;    types  of  t.b.  found  in  the 

lymphatic  glands  of  children   554 
Bonnet.   Dr  J,   Henry.      Etiology    of  phthisi-.    34 
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